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FLOOD FLOWS OF NEW ENGLAND RIVERS 


By C. H. Prerce,* Member, Boston Society oF Civit ENGINEERS 


It is frequently remarked that New England is different 
from most other sections of the country. This may be true, 
especially in some of its meteorologic and physiographic char- 
acteristics, and among the ways in which New England may be 
congratulated on being different the relative infrequency of 
devastating floods is noteworthy. In some of the western, 
central and southern states a year seldom passes without the 
occurrence of destructive floods; but the rivers of New England 
follow their courses, somewhat ruffled at times by ice and spring 
freshets, but generally keeping to their own channels or utiliz- 
ing their old flood plains. Occasionally the works of men have 
encroached upon the flood plains to which the rivers have re- 
tained their prescriptive rights from time immemorial, in which 
cases the waters have sometimes taken back their own and in- 
flicted more or less severe penalties. The main river channels 
have been obstructed by numerous dams, some of them holding 
in check large masses of water at heights far above the natural 
channel. Occasionally a dam has failed, and the water has taken 
toll; or the artificial lake above a dam may have been allowed to 
rise beyond the point of safety, — with unforeseen and unfortu- 
nate results. Encroachments upon the river channels and their 


* District Engineer, Water Resources Branch, United States Geological Survey, Custom 
House, Boston, Mass. 
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flood plains, and the failures of man-made dams and their appur- 
tenances, have been the principal causes of flood damages in New 
England. However, with the exception of a very few rivers 
which are regulated by storage, there occur each year one or 
more periods of high water, — floods we will call them by cour- 
tesy. Some years there are several floods, and other years 
perhaps only one high-water period. 

For the purposes of this discussion it will be assumed that 
there occurs at least one ‘‘flood’’ each year when the river is at 
its highest, even if the highest stage reached during the year 
may have been only ‘‘bank full,’’ or even less, in magnitude. 
This highest stage will be called the ‘‘annual flood,” or “one- 
year flood,”’ and will of course vary in magnitude on different 
years and for different rivers. On some one year the annual 
flood on any river would be less than any of the other annual 
floods on the same river. By definition the annual flood of a 
river which is less than all the other annual floods of that river 
will be called the ‘‘least annual-flood,’’ or ‘“‘lowest one-year 
flood”’ of that individual river. On some years there would be 
likely to occur several periods during which river stages rose 
above the stage of the least annual flood. By definition, all these 
river stages equal to or greater than that of the least annual 
flood will be called ‘floods,’ so that if there is one flood every 
year, there will be several floods on some years. Here, again, 
is found one of the New England characteristics, for the records 
show that these so-called floods may occur at any time during 
the year, and often follow a low-water period. For instance, on 
the Westfield River in western Massachusetts the least annual 
flood during the 14-year period 1910-1923 had a peak stage of 
12.2 second-feet per square mile, as measured at Knightville, 
drainage area 162 square miles, and during this period there 
were 76 floods equal to or greater than that one. The distri- 
bution of these floods by months was as follows: 


January s f : Paes! July | 2 
February ; : : PES August . 1 
March . ; ; : avis October . 5 
Faye, ; ‘ ; ~ 23 November 3 
May . ‘ : : oees December 5 


June. : ‘ : as 
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Fic. 1. — FREQUENCY — SIzE RELATION OF YEARLY FLOoDs. 
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The highest flood during each year of continuous record was used in plot- 
ting curves. See station records on pages 345, 350 and 362. 
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All months of the year are represented with the exception of 
September.* In the list as tabulated, two or more consecutive 
floods were in all cases separated by a period during which the 
water fell to a point below the stage of the lowest one-year flood. 
During the 14-year period mentioned above, the maximum 
flood reached 52.6 second-feet per square mile, but on April 7, 
1924, this record was broken by a peakt of 64.8 second-feet per 
square mile. 

During the late summer of 1923 many rivers went to un- 
usually low stages, and for three months the Westfield River 
had an average run-off of about one-third of a second-foot per 
square mile. This condition prevailed up to October 23, when 
at 5 p.M. the flow of the river at Knightville was only 0.25 second- 
feet per square mile, but at 7.30 the next morning the river was 
up to 30.1 second-feet per square mile, — an increase of about 
12,000 per cent in 141% hours. 

Floods on rivers like the Westfield, Deerfield, and Pemige- 
wasset, which drain areas of comparatively steep slope, are 
likely to reach higher stages and also to reach the peak more 
quickly than do floods on rivers having gentler slopes, even 
though draining areas of the same size. The highest unit run- 
off which has been recorded at any gaging station of the United 
States Geological Survey in New England was 136 second-feet 
per square mile, on the Deerfield River at Charlemont, Mass., 
at 11 P.M. July 8, 1915 (for net drainage area of 332 square 
miles). This peak showed the effect of the partial failure of a 
dam some distance above the gage, the natural peak having 
occurred about two hours earlier at a run-off of 126 second-feet 
per square mile. The total run-off at Charlemont during the 
48 hours when the river was above the stage of the least annual 
flood was 46,800 acre-feet, corresponding to a depth of 2.64 


* On the morning of September 10, 1924, the Westfield River was at flood stage, the dis- 
charge at Knightville being 14.6 second-feet per square mile. Therefore, in the fifteen-year 
period 1910-1924, floods have occurred so that every calendar month is represented. 

é t+ The records on Westfield River at Knightville started August 26, 1909. For informa- 
tion regarding the highest known flood on Westfield River, that of December 10, 1878, see 
report made by Hiram F. Mills to the town of Westfield (summarized on pages 124-125 of the 
Report of the Commission on Waterways and Public Lands on the Water Resources of the 


Commonwealth of Massachusetts, 1918). The peak of the 1878 flood probably exceeded 150 
second-feet per square mile at Knightville. 
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inches on the tributary 332 square miles. Only one rainfall 
record was available in the river basin above the gage, and that 
one showed a precipitation of 4.94 inches during and immedi- 
ately preceding the flood, but on the previous week 3.26 inches 
had fallen. In the upper Connecticut River basin, and in north- 
ern Vermont and northern Maine the precipitation was con- 


Fic. 2. — PEMIGEWASSET RIVER AT BristoL, N. H., DURING THE FLOopD 
OF ApRIL 15 AND 16, 1895. 


Within an hour after this view was taken the railroad track, which is 16 
feet above low water, had been washed out. The river rose to within 
8 inches of the covered bridge seen on right. Discharge at Plymouth 
was 49.2 second-feet per square mile on the afternoon of April 15. 


siderably less than the above figures and there were no floods 
of any consequence, whereas the Pemigewasset River at Plym- 
outh, N. H., rose to a stage of 21.9 second-feet on July 9, and the 
Merrimack River at Lowell reached 9.0 second-feet per square 
mile on July 10. When one flood has occurred it is entirely in 
order to expect another, and during the first week of August, 
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1915, some of the rivers rose to higher stages than were recorded 
for July. The peak of 52.6 second-feet per square mile on the 
Westfield River at Knightville, Mass., August 4, 1915, was the 
highest for 14 years (1910-1923) but was exceeded by the peak 
of April 7, 1924. The floods of July, 1915, following as they 
did a period of unusually low water for June, were of peculiar 
interest, especially as they were of a local rather than a general 
nature and occurred during midsummer instead of the early 
spring. The United States Climatological Report: New Eng- 
land Section, for July, 1915, gave the following general sum- 
mary of weather conditions: 


The marked feature of the month was the unusually heavy rainfall, 
the average amount being the greatest, with one exception, of any July 
in the record of the section.* The large amount that fell at the be- 
ginning of the month saturated the ground and completely relieved the 
drought that had prevailed through the spring. Following this a storm of 
considerable energy, for the season, passed over the section on the 8th and 
9th, giving additional heavy rainfall, between 3 and 4 inches falling over the 
greater portion of Maine and New Hampshire, and between 2 and 3 inches 
over nearly all of the remainder of the section. This storm was most severe 
on the Maine coast, with high winds and heavy rain, more than 6 inches 
falling at some points on the coast during the night of the 8th. The ground 
being already saturated, much damage was done to highways, and, in con- 
nection with the high wind, to growing crops. In portions of western Massa- 
chusetts and in the (lower) Connecticut Valley flood conditions occurred, 
causing washouts in railroads and highways, carrying away hay on low lands, 
submerging uncut grass, and covering meadows and intervales with mud. 
Showers were frequent, with much cloudy weather, during the remainder of 
the month, the continued rain and absence of sunshine preventing cultivation 
and causing more or less damage to growing crops, particularly to hay and 
corn. A peculiar feature of the conditions of the month was the small amount 
of rain that occurred in eastern Rhode Island and a small portion of south- 


eastern Massachusetts, where it was below the normal, with complaint of 
dry weather. 


It may not always be desirable to measure the size of a 
flood by the peak stage alone, for the total amount of water dis- 
charged during the period may be the important factor. Seven- 


: " Note that the Climatological Report for June called attention to a deficiency in pre- 
cipitation, and made the following statement: ‘‘The continued deficiency in rainfall has made 


the spring and early summer of the present year the driest of record for the section, covering 
the period since 1888." 
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teen years’ records of the St. John River at Van Buren, Maine, 
drainage area 8,270 square miles, showed a maximum peak 
of only 16.2 second-feet per square mile (May 2, 1923), but the 
flood lasted for a period of fourteen days and gave a run-off of 
2,687,000 acre-feet. The flood of longest duration and greatest 
discharge for the St. John River (May 20, 1919) lasted for 33 
days and discharged 5,333,000 acre-feet. It is also of interest 
to note that during the 17 years there were only 27 floods, a small 
showing compared with the Westfield River, previously men- 
tioned. 


Fic. 3. — LOOKING DOWN THE MERRIMACK RIVER AT PENACOOK, N. H., 
DURING THE FLOoD oF ApRIL 15 AND 16, 1895 (CoNTOOCOOK RIVER 
ENTERS ON RIGHT). 


The peak stage of the flood of March 2 and 3, 1896, exceeded the peak of 
the flood of April 15 and 16, 1895, for the river below Concord, al- 
though the 1896 flood was not of as long duration. For points above 
Franklin, the 1895 flood was probably the greater. 


The amount and distribution of rainfall, number of lakes 
and ponds in the river basin, surface configuration of the tribu- 
tary area, possible accumulation of snow and ice, ground-water 
elevation, character of vegetation, forests, etc., introduce so 
many variable factors that it is difficult to make comparisons 
of river flow except in a very general way. It is also true that 
most of the records for which complete flood flow data are avail- 
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able are for comparatively short periods of time, except for the 
larger river basins. The smaller drainage areas for which long 
time records are available are generally so largely affected by 
reservoir storage that floods are entirely eliminated, although 
those records do in some cases give a fairly good idea of the 
approximate flood run-off. The report of the Committee on 
Run-off, Boston Society of Civil Engineers (JOURNAL of the 
Boston Society of Civil Engineers, October, 1922), contained 
on page 212 a list of the gaging stations in New England for 
which reliable stream flow records were at that time available, 
also on pages 192—204 a grading of the records to indicate their 
comparative accuracy. Eliminating from that list those rivers 
where the flow was largely regulated by storage, the records 
available for flood flow studies may be grouped as follows: 


eee ae ors ae Number of ctations | Length ie Record 
oO 50 + 10 
50— 100 7 14 
100— 200 13 15 
200— 300 6 22 
300— 400 4 : | 11 
400— 500 6 18 
500—1,000 8 39 
1,000-1,500 4 22 
1,500—2,000 2 22 
2,000—3 ,000 2 12 
3,000-4,000 2 aT 
4,000-—5,000 4 79 
5,000-7,500 1 23 
Over 7,500 3 21 


* Including records available up to 1924. 


From the above list it may be seen that records of run-off 
from small drainage areas are available for flood flow studies 
only for comparatively short periods of time. A number of 
gaging stations on small rivers have been started since the date 
of the Run-off Committee’s report, and, unfortunately, some 
others have been discontinued, but it is hoped that each year 
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may show some increases in the number as well as the length of 
records available. 

In regard to estimates of floods, which are of vital impor- 
tance in many problems of engineering design and construction, 
it is probably true that undue weight is often given to formulas 
and diagrams originally intended to show only the most general 
relations. Those formulas are, in most cases, either built upon 
fragmentary data scattered over a wide area, or designed to fit 
the characteristics of individual rivers. It is suggested that the 
more logical way to estimate the probable maximum flood in 
any individual case would be to make a careful study of the 
basin under consideration, as to its physiography, surface con- 
figuration and hydrologic conditions, and then to compare it 
with other rivers of similar characteristics for which actual flood 
‘flow data are available. 

The limits of this paper do not permit a description of all 
the important floods which are known to have occurred in New 
England. However, a compilation of data has been made for a 
number of rivers and the following list shows in condensed form 
the essential facts. There undoubtedly exists a large amount of 
additional information pertaining to this subject, and it is hoped 
that members of the Boston Society of Civil Engineers and 
others having such information may contribute the same for pub- 
lication. 
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INDEX TO TABLES OF FLOOD FLOW DATA FOR RIVERS AND 
RIVER STATIONS IN NEW ENGLAND 
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Westfield River at Knightville, Mass., 1910-1924 : : : aso 
Westfield River at Westfield, Mass., 1915-1924 . : - 363 
Middle Branch of Westfield River at Goss Heights, Mass., 1911- 1924 . 364 
Farmington River near New Boston, Mass., 1914-1924 : £ 0S 
Housatonic River near Great Barrington, Mass., 1914-1924 ‘ . 366 
Housatonic River at Falls Village, Conn., 1913-1924 . : k . 366 
Housatonic River at Gaylordsville, Conn., 1901-1914 é . ~ S68 
Winooski River at Montpelier, Vt., 1910-1923 . : . : OS 
Lamoille River at Cadys Falls, Vt., 1914-1923 . : ‘ ; 5 cis) 


Missisquoi River near Richford, Vt., 1912-1923 : : : 370 
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TABLES OF FLOOD FLOW DATA FOR RIVERS AND RIVER 
STATIONS IN NEW ENGLAND 


St. JoHN RIVER AT VAN BureEN, MAINE 


(Drainage area, 8,270 sq. mi.) 


Records for 17 years, 1908 to 1924. 

Greatest flood in above period, 134,000 c. f. s., May 2, 1923 (river at flood stage 14 days). 

Second largest flood, 121,000 c. f. s., May 13, 1909 (river at flood stage 17 days); and 121,000 
c. f. s., May 3 and 4, 1911 (river at flood stage 13 days). 

Third largest flood, 119,000 c. f. s., April 29, 1913 (river at flood stage 11 days). 

Lowest one-year flood, 57,500 c. f. s., May 7, 1910. 


Floods during Period of Daily Records 


DaTE Discharge, c. f. s. } DATE Discharge, c. f. s. 
| | 

May 4, 1908 . - = 100,000 | May 15, 1917 f . 75,000 
May 13, 1909 & 121,000 June 20, 1917 . - 92,700 P 
_Oct. 11,1909 . Z “ 67,800 May 2, 1918 . 2 5 104,000 
May 7, 1910 . = 57,500 May 20, 1919 . E 102,000 P 
May 3 and 4, 1911 . = 121,000 April 24, 1920 - 5 60,200 
May 15, 1912 . 5 92,400 May 11, 1920 é 5 104,000 
June 2,1912 . 2 5 97,900 Oct-37 1920. . ; 67,200 
April 29, 1913 - 5 119,000 March 31, 1921 - 2 68,000 
June 2, 1913 . ; . 83,900 April 30, 1921 5 . 89,400 
May 12, 1914 = = 104,000 P April 21, 1922 i 74,400 
»May 18, 1915 : . 83,000 June 20, 1922 : 108,000 P 
May 9,1915 . : ‘ 87,500 P May 2, 1923 . ; t 134,000 P 
April 26 and 27, 1916 ‘ 84,900 P May 17, 1924 a 3 110,000 P 
April 25, 1917 : S 72,600 


Note. — Gage read once a day except those marked P, which are the higher of two or more 
readings. 
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Macuras RIveR AT WHITNEYVILLE, MAINE 
(Drainage area, 465 sq. mi.) 


Records for 18 years, 1904 to 1921. 

Greatest flood in above period, 11,100 c. f. s., Sept. 30, 1909 (river at flood stage 6 days). 
Second largest flood, 9,200 c. f. s., April 7, 1920 (river at flood stage 38 days). 

Third largest flood, 8,160 c. f. s., March 30, 1909 (river at flood stage 7 days). 

Lowest one-year flood, 3,500 c. f. s., March 26, 1921. : 


Floods during Period of Daily Records 


nm ee IE IEnnn En EEIEEn Un RRR 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
April 11, 1904 5 5 5,860 Nov. 10, 1912 : “ 4,690 
April 30, 1904 = e 4,280 Jans.5, Jars . 5 4,180 
May 13, 1904 - - 7,680 March 28, 1913 . : 5,900 
April 1, 1905 . : c 5,590 May 31, 1913 : , 4,180 
April 8, 1905 . : A 4,820 April 10, 1914 3 * 5,680 
April 16, 1906 : ‘ 5,460 April 21, 1914 = : 5,570 
May 29, 1906 = 5,130 June 5,1914 . . < 3,580 
April 25, 1907 A < 5,020 Feb. 27, 1915 . . F 4,280 
Feb. 17, 1908 . 5 4,280 May 2 and 3, 1915 . . 6,780 
March 17, 1908 5 : 3,780 July 10, 1915. ‘ : 5,130 
May 2, 1908 . G A 4,080 May 18, 1916 5 F 4,380 
June 3, 1908 . = ‘ 3,580 March 31, 1917 = ‘ 4,580 
Jan. 7,1909 . E 6 5,680 April 8, 1917 . 5 . 5,020 
March 30, 1909 " A 8,160 June 18, 1917 é 6,780 
April 17, 1909 : x 6,780 April 22 and 23, 1918 ‘ 5,900 
May 8, 1909 . - , 3,580 May 2, 1918 . = 5 4,800 
Sept. 30, 1909 = A 11,100 Sept. 28, 1918 . ‘ 3,950 
Nov. 27, 1909 : " 5,020 Oct. 7,1918 . . : 4,800 
March 8, 1910 - : 5,130 March 23, 1919 = 4,360 
April 29 and 30, 191 < 3,680 May 27, 1919 ‘ s 5,790 
March 30, 1911 : 3 4,580 Noy. 7, 1919 . ‘ = 3,950 
April 24, 1912 ‘ 2 3,880 April 7, 1920 . ‘ : 9,200 
June 1, 1912 . ‘ : 5,680 Dec. 16, 1920 ‘ A 4,470 
Oct. 26, 1912. ‘ : 6,340 March 26, 1921 . . 3,500 


es 


Note, — Gage read once a day. 
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East BRANCH OF PENOBSCOT RIVER AT GRINDSTONE, MAINE 


(Drainage area, 1,070 sq. mi.) 


Records for 22 years, 1903 to 1924. 
Greatest flood in above period, 35,100 c. f. s., April 30, 1923 (river at flood stage 11 days). 
Second largest flood, 24,800 c. f. s., Sept. 29, 1909 (river at flood stage 4 days). 


Third largest flood, 18,700 c. f. s., June 19, 1917 (river at flood stage 7 days). 


Lowest one-year flood, 6,730 c. f. s., July 5, 1916. 


Floods during Period of Daily Records 


ES 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
March 25 and 26, 1903 10,200 Oct; 21,1913). 7,730 
May 2, 1904 . 12,600 May 10, 1914 16,200 P 
May 13, 1904 8,790 May 5,1915 . 10,200 P 
May 21, 1904 7,470 July 5, 1916 6,730 P 
May 29, 1904 7,220 April 24, 1917 10,200 
April 7, 1905 . 7,350 June 19, 1917 18,700 P 
May 7 and 8, 1906 . 11,700 P Octo3i15 1917 < 7,990 
June 8-11, 1906 5 6,730 April 24, 1918 6,970 
May 2, 1907 17,900 P May 2, 1918 . 7,730 
June 29, 1907 8,120 July 9, 1918 12,300 P 
May 2, 1908 . 13,700 P March 31, 1919 7,220 
June 1, 1908 . ie 9,480 April 11, 1919 8,790 
April 16, 1909 11,700 April 26, 1919 9,910 P 
May 11, 1909 14,500 May 19, 1919 7,220 
Sept. 29, 1909 fe 24,800 P May 27, 1919 7,730 
April 7, 1910 . 8,250 P April 15, 1920 11,700 
June 4, 1910 . 8,250 May 10, 1920 13,500 P 
May 3,1911 . < 9,910 P Oct. 2, 1920 9,340 
April 24, 1912 - 12,900 P March 29, 1921 12,000 P 
May 31 and June 1, 1912. 10,400 April 17, 1921 6,730 
Oct. 26, 1912 . 17,200 April 26, 1921 7,470 
Nov. 9, 1912 , < 11,800 June 23, 1922 13,900 P 
April 3, 1913 . 11,400 April 30, 1923 35,100 P 
April 25, 1913 8,520 May 2,1924 , 13,900 P 
June 1, 1913 . s 8,250 


Norte. — Discharge represents average for 24 hours, except those marked P, which are 
the higher of two readings a day. 
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MATTAWAMKEAG RIVER AT MATTAWAMKEAG, MAINE 
(Drainage area, 1,500 sq. mi.) 


Records for 22 years, 1903 to 1924. 

Greatest flood in above period, 43,900 c. f. s., May 1, 1923 (river at flood stage 18 days). 

Second largest flood, 25,600 c. f. s., April 18, 1920 (river at flood stage 41 days); and 25,600 
c. f. s., May 2, 1907 (river at flood stage 18 days). 

Third largest flood, 23,300 c. f. s., June 20, 1917 (river at flood stage 12 days). 

Lowest one-year flood, 10,200 c. f. s., April 6, 1916. 


Floods during Period of Daily Records 


DATE Discharge, c. f. s. i DATE Discharge, c. f. s. 
March 25,1903. i 17,400 P || May10and 11,1914. 20,800 
April 14, 1904 : 3 12,800 April 17, 1915 : : 10,400 
May 15, 1904 : : 18,000 P_ || May 6and 7, 1915. ’ 16,400 P 
April 2, 1905 . : é 21,600 P || April 6, 1916 ; : 10,200 P 
April 9 and 10, 1905 “ 12,700 April 25, 1917 : : 17,700 
May 6-8, 1906 ; : 16,100 May 13, 16,17,1917 .. 10,200 
May 2, 1907 . . : 25,600 P June 20, 1917 5 ; 23,300 
May 2, 1908 . : ' 17,700 P_ || April 26, 1918 : 2 12,400 
April 20 and 21,1909. 21,600 | May 3, 1918 . : 2 10,500 
Sept. 30, 1909 ; ; 13,200 || March 31—-April 2, 1919 . 13,000 
April 25, 1910 é 5 10,900 April 15-18, 1919. : 12,400 
May 2,1911 . ; ; 11,600 P|) April 18, 1920 : : 25,600 P 
April 22, 1912 - ; 12,200 April 2, 1921 : ; 15,300 P 
June 3, 1912 . ; ; 20,000 P || Aprili4and 15,1922 . 13,300 
Nov. 10, 1912 ; é 15,000 June 24, 1922 , ; _ 17,400 P 
April 29, 1913 : ; 21,000 May 1, 1923 . : : 43,900 P 
Octys0Nsto13.0 9 ee 11,000 || May3,1924. . .| | 414,200 


Note. — Discharge represents average for 24 hours, except those marked P, which are 
the higher of two readings a day. 
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PIscATAQUIS RIVER NEAR Foxcrort, MAINE 


(Drainage area, 286 sq. mi.) 


Records for 22 years, 1903 to 1924. 

Greatest flood in above period, 21,700 c. f. s., Sept. 29, 1909 (river at flood stage 2 days). 
Second largest flood, 21,200 c. f. s., April 29, 1923 (river at flood stage 5 days). 

Third largest flood, 19,800 c. f. s., June 18, 1917 (river at flood stage 3 days). 

Lowest one-year flood, 4,110 c. f. s., May 2, 1918. 


Floods during Period of Daily Records 
———— ee 


DATE | Discharge, c. f. s. DATE Discharge, c. f. s. 
| 
March 12, 1903 ~ m 14,200 P Nov. 10, 1913 ‘ 7 4,240 
March 18, 1903 . : 4,150 April 21, 1914 y . 8,730 
March 24, 1903 P A 6,330 April 29, 1914 - . 5,460 
June 14, 1903 a - 5,750 May 10, 1914 - 4 8,530 
April 11, 1904 = “ 13,900 P Feb. 26, 1915 3 : 9,500 P 
May 1, 1904 . : : 5,840 April 13, 1915 : : 7,110 
May 12, 1904 “ 8,220 May 1,1915 . : 7,510 
May 17, 1904 x e 5,080 April 2, 1916 . 3 s 6,040 
April 1, 1905 . : 8,420 April 19, 1916 P ; 5,270 
April 7, 1905 . ' : 9,240 P May 18, 1916 ; 2 7,810 P 
April 17, 1906 3 F 14,200 P Dec. 1, 1916 . > Z 6,820 
May 2, 1906 . ” : 4,340 March 29, 1917 , : 7,210 
May 10, 1906 S ‘ 8,020 April 7, 1917 , : Z 9,040 
May 1, 1907 . ‘ 10,700 April 23, 1917 . 4 6,620 
Oct. 30, 1907 . 8 5 4,340 June 18, 1917 A : 19,800 P 
Nov. 7, 1907 . A 5 14,200 P July 31, 1917. : A 7,810 
Dec. 11, 1907 m - 10,100 Oct. 31, 1917. ; . 4,830 
April 29, 1908 A 5 9,040 May 2,1918 . ; 5 4,110 
April 15, 1909 é : 11,200 March 29, 1919 : E 4,350 P 
May 13, 1909 = ; 4,700 April 7, 1920. - 5 5,600 
Sept. 29, 1909 C 7 21,700 P April. 14, 1920 5 “ 7,600 P 
April 2, 1910 . - ; 4,890 P April 29, 1920 5 4,230 
April 16, 1911 - . F210 May 9, 1920 . ' s 5,070 
April 30, 1911 Z 3 4,800 Oct. 1,1920 . é ; 4,710 
April 18, 1912 é, f 5,650 Dec. 15, 1920 fh : 4,830 
April 23, 1912 e 7 10,300 P March 26, 1921 C : 4,470 
May 31, 1912 ei ; 5,460 April 12, 1922 ; s 5,550 
Oct. 26, 1912 . E : 7,910 June 19, 1922 . h 4,110 a 
Nov. 8, 1912 . : i 7,010 June 22, 1922 7 F 4,230 
March 22, 1913 c 5 8,220 June 30, 1922 9 ere UippeaUial 
March 26, 1913 8,120 April 22, 1923 : . 4,830 
April 1, 1913 . 5 9 9,860 P April 29, 1923 : ‘ 21,200 P 
Oct, 27, 1913. 8,320 May 2, 1924 . a 7,950 P 
| 


Nore. — Discharge figures are average rate (24 hours), except those marked P, which are 
the higher of two readings a day. 
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KENNEBEC RIVER AT WATERVILLE, MAINE 


(Drainage area, 4,270 sq. mi. gross, or 3,030 sq. mi. exclusive of area above Moosehead Lake 


outlet) 


Daily records for 33 years, 1892 to 1924, and miscellaneous data for earlier periods. 

Greatest known flood in 100 years, 150,000* c. f. s., Dec. 16, 1901 (river at flood stage 3 days). 
Second largest known flood, 140,000* c. f. s., May 22, 1832. 
Third largest known flood, 135,000* c. f. s., May 1, 1923 (river at flood stage 7 days). 
Lowest known one-year flood, 27,900 c. f. s., April 16, 1911. 


Floods during Period of Daily Records 


REY 


DATE 


Discharge, c. f. s. 


DATE 


Discharge, c. f. s. 


June 29 and July 4, 1892 . 


May 18, 1893 
April 23, 1894 
April 15, 1895 
March 2, 1896 
April 21, 1896 
Nov. 6, 1896 . 
April 28, 1897 
July 15, 1897. 
April 25, 1898 
April 27, 1899 
April 21, 1900 
April 9, 1901 . 
Dec. 16, 1901. 
March 30, 1902 
May 1, 1902 . 
June 27, 1902 
March 20, 1903 
June 14, 1903 
May 12, 1904 
April 1,,1905 . 
April 16, 1906 
May 11, 1906 
April 25, 1907 
June 2, 1907 . 
Nov. 8, 1907 . 
April 29, 1908 
April 16, 1909 
May 11, 1909 
June 3, 1909 . 
April 7, 1910 . 


30,000 
83,500 
35,300 
86,200 
111,000 
74,500 
29,900 
66,900 
55,600 
52,100 
45,800 
62,300 
76,600 
156,800 
58,000 
34,400 
33,900 
35,700 
30,000 
37,800 
32,100 
39,400 
34,400 
41,400 
47,300 
71,200 
29,200 
44,200 
38,500 
30,200 
36,000 


April 16, 1911 
April 24, 1912 
June 1, 1912 . 
March 25, 1913 
April 21, 1914 
May 10, 1914 
Feb. 27, 1915. 
April 12, 1915 
May 2,1915 . 
July 10, 1915. 
April 24, 1916 
May 19, 1916 
April 7, 1917 . 
June 18, 1917 
Aug. 1,1917 . 
April 3, 1918 . 
May 2, 1918 . 
Nov. 22, 1918 
March 24, 1919 
April 14, 1919 
May 3, 1919 . 
April 15, 1920 
May 10, 1920 
Oct. 2, 1920 
Dec. 16, 1920. 
March 27, 1921 
April 13, 1922 
June 20, 1922 
July 2,1922 . 
May 1, 1923 . 
May 2, 1924 . 


* For net drainage area of 3,030 sq. mi., after subtracting 
Moosehead Lake, 


= 7 27,900 
: 45,500 
: 36,300 
43,400 
- 57,000 
« > 54,300 
31,600 
41,700 
44,200 
39,700 
35,400 
5 44,500 
. 40,900 
88,500 
2 34,000 
. . 52,900 
33,900 
39,800 
5 39,800 
. . 31,000 
. 30,800 
. Fi 54,300 
37,100 
29,600 
3 34,200 
. 37,900 
> . 60,600 
. . 30,000 
‘ . 34,300 
< 135,200 P 
. 5 36,200 


estimated discharge from 


Note. — With the exception of those marked P the figures are supposed to represent 
average rate per 24 hours, but in most cases are taken from one reading a day, and show total 
flow at Waterville. Data furnished by Hollingsworth & Whitney Company. 
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LitTLE ANDROSCOGGIN RIVER NEAR SOUTH Paris, MAINE 


(Drainage area, 75 sq. mi.) 
Records for 10 years, 1914 to 1923. 
Greatest flood in above period, 3,540 c. f. s., April 14, 1920 (river at flood stage 1 day). 
Second largest flood, 2,970 c. f. s., July 9, 1915 (river at flood stage 1 day). 
Third largest flood, 2,900 c. f. s., April 29, 1923 (river at flood stage 2 days). 
Lowest one-year flood, 1,280 c. f. s., March 29, 1919. 


Floods during Period of Daily Records 
oO EE EE ——EEEE————E———— EE eee 


DATE 


Discharge, c. f. s. 


DATE 


Discharge, c. f.s. 


April 21, 1914 
Feb. 26, 1915 . 
July 9, 1915 
April 24, 1916 
May 18, 1916 
April 7, 1917 
June 12, 1917 
Sept. 26, 1918 
March 29, 1919 


2,570: P 
2,470 
2,970 P 
1,320 
2,420 P 
; 1,280 
2,070 
1,970 
1,280 


March 28, 1920 
April 6, 1920 . 
April 14, 1920 
April 22, 1920 
Dec. 15, 1920 
March 26, 1921 
April 12, 1922 
June 19, 1922 
April 29, 1923 


1,280 
2,070 
3,540 P 
- 1,470 
. : 2,670 
1,500 
2,350) P 
. 1,500 
. ° 2,900 P 


Note. — Discharge figures are for one reading a day, except those marked P, which 
correspond to the higher of two or more readings. 


Saco RIVER AT CORNISH, MAINE 


(Drainage area, 1,300 sq. mi.) 
Records for 8 years, 1917 to 1924. 
Greatest flood in above period, 23,000 c. f. s., May 2, 1923 (river at flood stage 18 days). 
Second largest flood, 18,000. c. f. s., April 14, 1922 (river at flood stage 18 days). 
Third largest flood, 17,400 c. f. s., June 18, 1917- (river at flood stage 14 days). 
Lowest one-year flood, 7,560 c. f. s., April 7, 1918. 


Floods during Period of Daily Records 
a EE ———_——— 


DATE 


April 7,1917 . 
April 27, 1917 . 
June 18,1917 . 
April 7,1918 . 
March 31, 1919 
May 26, 1919 . 
April 25, 1920 . 
Dec. 18, 1920 . 


Discharge, c. f. s. 


DATE 


Discharge, c. f. s. 


10,400 A 

10,900 A 

17,400 P (16,900 A) 
7,560 P (7,560 A) 

13,500 P (13,300 A) 
8,800 A 

14,100 P (i4,000 A) 
8,800 A 


March 28, 1921 
April 1,1922 . 
April 14, 1922 . 
May 10, 1922 . 
June 25,1922 . 
April 12, 1923 . 
May 2, 1923 

May 4, 1924 


12,600 P (12,600 A) 
7,600 A 

. | 18,000 P (17,800 A) 

2 9,400 A 

11 600 A 

10,800 A 

23,000 P (22,800 A) 
12,900 P (12,700 A) 


p= 


Norte. — Figures marked A are average rate of flow for 24 


for peak stage. 


hours; those marked P are 
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Saco RIvER AT West Buxton, MAINE 
(Drainage area, 1,500 sq. mi.) 


Records for 17 years, 1908 to 1924. 
Greatest flood in above period, 27,800 c. f. s., May 2, 1923 (river at flood stage 19 days). 


Second largest flood, 20,800 c. f. s., April 18, 1909 (river at flood stage 22 days). 
Third largest flood, 19,800 c. f. s., April 14, 1922 (river at flood stage 18 days). 
Lowest one-year flood, 9,140 c. f. s., April 6 and 8, 1918. 


Floods during Period of Daily Records 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
May 4, 1908 . : é 13,300 April 7, 1917 . “ c 12,700 
April 18, 1909 " 5 20,800 April 26, 1917 Q c 11,300 
April 4, 1910 . : < 10,900 June 18, 1917 2 F 19,400 
April 27, 1910 A 13,100 April 6 and 8, 1918. x 9,140 
April 17, 1911 5 R 10,100 March 24, 1919 = “ 9,340 
May.4, 1911 . 5 11,000 March 31, 1919 : : 14,200 
April 8, 1912 . . . 10,500 May 26, 1919 ‘ 9,990 
April 20, 1912 , 13,000 April 24, 1920 ; . 17,400 
March 29, 1913 <i 3 15,800 Dec. 16, 1920 . a 9,640 
March 4, 1914 6 : 9,470 March 23, 1921 : 2 14,300 
April 3, 1914 . i : 9,760 April 26, 1921 ; ‘ 15,600 
April 11, 1914 e : 9,560 March 30, 1922 “ R 10,300 
April 23, 1914 . ‘ 16,000 April 14, 1922 = ‘ 19,800 
May 12, 1914 ‘ 9,420 May 9, 1922 . : “ 11,600 
Feb. 27, 1915 : ts 9,290 June 22, 1922 2 3 14,900 
April 3, 1916 . ; é 10,300 July 4,1922 . < mx 9,420 
April 27, 1916 : > 14,100 April 13, 1923 2 . 12,900 
May 18, 1916 c . 12,400 May 2, 1923 . ‘ - 27,800 
June 14, 1916 3 5 12,000 May 5, 1924 . 5 : 14,400 


Note. — Figures represent average rate for 24 hours. Data furnished by Cumberland 
County Power and Light Company. 
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PEMIGEWASSET RIVER AT PLymoutn, N. H. 
(Drainage area, 615 sq. mi.) 


Records for 39 years, 1886 to 1924. 

Greatest flood in above period, 30,200 c. f. s., April 15, 1895 (river at flood stage 3 days). 
Second largest flood, 24,900 c. f. s., March 1, 1896 (river at flood stage 2 days). 

Third largest flood, 22,400 c. f. s., April 29, 1923 (river at flood stage 3 days). 

Lowest one-year flood, 8,510 c. f. s., April 27, 1910. 


Floods during Period of Daily Records 
—— eee 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
April 2, 1886 . Fi 7 19,500 Dec. 22, 1895 5 ‘ 10,100 
April 16, 1886 ? 9,000 Dec. 27, 1895 5 5 12,000 P 
April 19, 1886 ‘ 10,800 Dec. 31, 1895 ; . 16,300 P 
Nov. 19, 1886 “ s 12,400 March 1, 1896 5 : 24,900 
April 12, 1887 A - 14,100 April 17, 1896 : 4 14,100 
April 25, 1887 ; ; 10,100 Oct. 22, 1896 . ; 3 9,450 
May 5, 1887 . : 7 12,800 Nov. 6, 1896 . = ; 14,800 
June 24, 1887 - 3 15,400 April 16, 1897 + P 9,450 
April 30, 1888 5 3 16,800 April 26, 1897 : : 11,100 
May 13, 1888 é. : 15,100 May 14, 1897 . : 16,500 
June 2, 1889 . 4 - 9,450 June 10, 1897 + f 13,200 P 
April 15, 1890 ; = 10,500 Jaly 15, 1897. 5 , 21,800 
May 7, 1890 . 2 c 13,500 Dec. 16, 1897 F : 12,800 
May 21, 1890 3 3 12,800 March 21, 1898 ; 5 8,780 
May 27, 1890 ‘, : 12,100 P April 25, 1898 5 F 9,550 
Aug. 27, 1890 3 3 11,000 P May 13, 1898 4 ; 11,500 
Sept. 14, 1890 5 - 12,100 Oct. 27, 1898 . : § 9,200 P 
Sept. 17, 1890 < “ 10,900 April 27, 1899 5 : 11,800 
April 12, 1891 é 4 10,800 May 2, 1899 . A i 12,600 
April 20, 1891 : r 12,100 Feb. 14, 1900 ; F 22,200 
April 24, 1891 3 r 10,900 April 20, 1900 F 5 14,800 
Nov. 24, 1891 F ‘ 8,780 May 20, 1900 ; i 10,600 
Jan. 14, 1892. “ 6 13,500 P April 8, 1901 . 4 A 12,500 P 
June 28, 1892 : le 11,500 P April 23, 1901 ; 5 10,500 
Novy. 17, 1892 . * 12,500 May 20, 1901 i f 10,100 
Nov. 19, 1892 3 a 8,780 Dec. 16, 1901 : : 17,500 
May 5, 1893 . A ¥ 13,200 March 3, 1902 ‘ ‘i 20,800 
May 13, 1893 : : 10,900 May 1, 1902 . 3 : 10,100 
May 17, 1893 . - 14,800 P May 28, 1902 ; z 10,100 
Oct. 28, 1893 . e : 10,100 P Oct. 29, 1902 . A 5 14,100 
April 22, 1894 : ’ 14,100 March 12, 1903 6 . 18,800 
May 29, 1894 a 3 11,700 March 21, 1903 : A 12,900 
April 10, 1895 . f 14,700 March 25, 1903 5 A 11,200 
April 15, 1895 ; 2 30,200 June 13, 1903 3 ; 9,220 
Nov. 27, 1895 ie 11,500 March 27, 1904 F : 8,800 


ce ee a ESE EEE 


Note. — Discharge figures are for one reading a day, except those marked P, which 
_are for the higher of two readings. 
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PEMIGEWASSET RIVER AT PLyMouTH, N. H. — Concluded 


Floods during Period of Daily Records — Concluded 


LT 


DATE Discharge, c. f. s. DaTE Discharge, c. f. s. 

April 10, 1904 5 : 9,180 May 18, 1916. ‘ . 13,000 P 
April 30, 1904 é - 9,550 March 28, 1917 ‘ ‘ 11,000 P 
May 17, 1904 ° , 9,850 April 23, 1917 ; Z 10,800 P 
May 20, 1904 . 9,310 June 12, 1917 é A 13,100 P 
March 29, 1905 i f 12,500 June 18, 1917 . fe 13,800 P 
March 31, 1905 - A 8,980 April 3, 1918 . : Ps 9,550 P 
April 16, 1906 3 2 13,100 Sept. 27, 1918 < : 10,600 P 
May 28, 1906 5 2 11,900 Dec. 23, 1918. 7 s 8,780 P 
May 1, 1907 . 5 ‘ 11,500 March 29, 1919 < é 16,000 P 
Oct. 29, 1907 . : : 13,000 April 12, 1919 : : 9,220 P 
Nov. 3, 1907 . z 4 13,800 May 23, 1919 2 - 14,100 P 
Nov. 7, 1907 . F 10,300 Nov. 15, 1919 : 3 8,780 P 
Dec. 11, 1907 a : 14,800 March 28, 1920 = F 13,500 P 
Feb. 16, 1908 . : : 11,000 April 6, 1920 . : ; 8,550 P 
April 17, 1908 P : 9,220 April 14, 1920 ‘ : 16,200 P 
April 29, 1908 F : 11,400 April 22, 1920 - 5 11,500 P 
May 16, 1908 : : 10,800 April 24, 1920 . “| 9,890 P 
May 31, 1908 : F 9,450 April 29, 1920 t a 9,450 P 
April 8, 1909 . A 3 10,600 Oct. 1, 1920 F : 13,500 P 
April 15, 1909 : P 16,600 Dec. 6, 1920 . 4 F 11,500 P 
April 27, 1910 ss Z 8,510 Dec. 15, 1920 F - 13,200 P 
April 15, 1911 : : 10,200 March 10, 1921 : : 10,400 
May 2, 1911 . : , 9,850 March 22, 1921 ; 3 13,200 P 
April 8, 1912 . P : 11,600 March 26, 1921 5 : 10,900 P 
April 17, 1912 A : 10,300 April 1, 1921 . . ‘ 11,400 P 
April 23, 1912 3 . 10,200 Nov. 20, 1921 : : 10,000 P 
Oct. 25, 1912 . iH : 9,610 March 29, 1922 Y u 8,780 P 
Nov. 8, 1912 . A Z 9,550 April 12, 1922 : i 16,800 P 
March 16, 1913 . : 12,100 April 19, 1922 4 5 9,550 P 
March 22, 1913 ; : 16,500 May 6, 1922 . : 9,340 P 
March 26, 1913 : t 14,600 June 4, 1922 . : rs 9,680 P 
March 28, 1913 : P 18,700 June 23, 1922 : * 9,890 P 
April 1, 1913 . ‘ : 10,500 June 30, 1922 : : 12,000 P 
Nov. 10, 1913 ; 4 11,100 April 9, 1923 . : A 13,400 P 
March 3, 1914 5 ‘ 12,400 April 23, 1923 > : 13,800 P 
April 21, 1914 F : 18,400 April 29, 1923 4 : 22,400 P 
Feb. 26, 1915. : 4 16,200 Nov. 25, 1923 : 3 9,550 P 
March 2, 1915 : : 9,550 P Dec. 1, 1923 . : 4 11,900 P 
April 12, 1915 , : 10,900 P April 19, 1924 F _ 10,600 P 
July 9,1915 . ; : 13,470 P Sept. 10, 1924 s 5 13,700 P 
April 1, 1916 . . 11,200 P 


ee 


Note. — Discharge figures are for one reading a day, except those marked P, which 
are for the higher of two readings. 
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MERRIMACK RIVER AT LowWELL, Mass. 
(Drainage area, 4,097 sq. mi.* See note.) 


Source of data, Records of the Proprietors of Lock and Canals. Records furnished by Arthur 
T. Safford. 

Total length of period of daily records, 72 years, from 1848 to 1861 and from 1867 to 1924. 

Greatest known flood in 139 years, 86,000 c. f. s.=21.U c. f. s. per sq. mi. on April 23, 1852. 

Second largest known flood, 85,300 c. f. s.=20.8 c. f. s. per sq. mi. on March 3, 1896. 

Third largest known flood, 77,300 c. f. s.=18.9 c. f. s. per sq. mi. on April 16, 1895. 

The greatest flood is known to be the maximum in 139 years. 


Floods during Period of Daily Records 


(Including all flows equalling or exceeding the ‘‘one-year flood” (average rate per 24 hours).) 


SSS eeeeeeeneeeeeeeeeeeeeee 


DATE Discharge, c. f. s. DaTE Discharge, c. f. s. 
May 5, 1848 . % : 32,000 Feb. 21, 1870 : : 44,200 
March 31,1849 . . 40,700 March 31,1870. . 27,800 
Nov. 12, 1849 : : 49,300 April 21, 1870 4 2 75,600 
May 1, 1850 . ; : 58,500 March 14,1871. : 35,200 
April 18, 1851 5 é 31,000 May 8, 1871 . . : 33,000 
Nov. 1, 1851 . : . 33,400 Nov. 17, 1871 i 30,000 
April 23, 1852 : 2 86,000 P_ || April 12, 1872 : : 41,900 
Feb. 8, 1853 . . : 48,700 Aug. 19, 1872 ‘ : 23,100 
May 28, 1853 : = 39,600 Nov. 14, 1872 : ‘ 23,500 
May 2, 1854 . c d 56,800 April 12, 1873 ‘ z 42,200 
April 21, 1855 : : 50,600 May 13, 1873 - : 30,000 
Oct. 4,1855 . , 2 35,200 Oct. 22, 1873 . . . 39,900 
April 11, 1856 : 33,600 Jan. 10, 1874. "4 : 46,700 
May 7, 1857 . J . 45,800 March 6, 1874 : : 21,100 
Oct. 28, 1857 . 4 : 38,100 June 19, 1874 ‘ : 26,200 
March 20,1858 . : 22,300 July 14, 1874. ; : 27,200 
Sept. 18, 1858 ; ; 37,200 April 6, 1875 ; : 48,000 
March 21,1859. : 60,800 March 30,1876. : 48,050 
March 5, 1860 t : 24,600 April 17, 1876 : 44,200 
April 16, 1861 3 Z 45,700 May 13, 1876 3 : 35,600 
April 18, 1867 i ‘ 41,300 March 29,1877. 4 60,000 
Aug. 19, 1867 : ; * 30,000 Nov. 28, 1877 : 3 28,500 
March 20,1868 . . 31,900 May 1, 1878 . : 50,000 
May 25, 1868 2 : 46,000 Nov. 25, 1878 : ‘ 22,500 
Sept. 28, 1868 4 4 27,200 Dec. 12, 1878 , 69,100 
March 31,1869. : 35,100 Feb. 15, 1879 4 : 22,600. 
April 23, 1869 : : 50,400 May 1, 1879 . y if 38,500 
Oct. 6, 1869 . ; : 64,500 April 6, 1880 : : 29,000 
Dec. 31, 1869 J : 26,000 March 12,1881 . x 26,600 
Jan. 4, 1870 . 3 - 51,600 April 26, 1881 : 23,500 
I 


“ee ee ee eee ee eee 
* The South Branch of the Nashua River (118 sq. mi.) was diverted March 7, 1898, 
reducing the drainage area to 3,979 sq. mi. 


Norte. — Except where marked P these figures are based upon the 11 A.M. reading at the 
Boott Mills. 
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MERRIMACK RIVER AT LOWELL, MAss. — Continued 


Floods during Period of Daily Records — Continued 


EEE 


DATE Discharge, c. f. s. DATE Discharge, e. f. s. 
May 18, 1881 ; é 28,400 March 9, 1894 : ; 25,300 
Dec. 31, 1881 é ‘ 29,700 April 23, 1894 : : 20,200 
March 4, 1882 : . 34,600 April 16, 1895 3 , 77,300 P 
May 30, 1882 ; j 26,900 Nov. 29, 1895 2 : 21,500 
April 14, 1883 P : 36,400 Dec. 24, 1895 : : 21,200 
March 29, 1884. . ‘51,600 Jan. 2,1896 . f y 27,200 
April 19, 1884 : : 47,500 Feb. 8, 1896 . : ‘ 31,300 
April 24, 1885 ; 2 24,800 March 3, 1896 : : 85,300 P 
Nov. 10, 1885 : , 24,800 April 18, 1896 : : 35,100 
Jan. 7, 1886 . : : 41,300 Nov. 7, 1896 . : : 23,800 
Feb. 15, 1886 : , 48,700 May 15, 1897 : : 27,900 
April 3, 1886 . : f 45,700 June 11, 1897 s z 40,700 
Jan. 31, 1887 . : : 28,200 July 16, 1897. P . 47,000 
April 13, 1887 2 Z 46,600 Dec. 17, 1897 L ; 40,400 
May 2, 1887 . ; ; 33,000 March 15, 1898* . ; 39,600 
June 25, 1887 p : 29,900 April 26, 1898 d ‘ 32,600 
July 26, 1887. ; : 24,800 April 17, 1899 ; , 40,900 
Aug. 26, 1887 : : 23,100 Feb. 14, 1900 : = 53,300 
May 1, 1888 . : 5 44,500 March 3, 1900 : : 39,000 
Sept. 28, 1888 ; : 23,200 April 21, 1900 . : 40,600 
Noy. 30, 1888 ; ; 30,400 May 21, 1900 , 20,500 
Dec. 19, 1888 : . 37,900 April 8, 1901 : ; 69,500 
Jan. 11, 1889 . : : 24,600 May 21, 1901 R é 31,700 
March 8, 1889 : ‘ 23,600 Dec. 17, 1901 . 3 42,500 
Nov. 30, 1889 ; ; 24,300 Jan. 1,1902 . , : 24,100 
Dec. 11, 1889 ‘ 3 24,100 March 4, 1902 : : 60,600 
Feb. 28, 1890 : ; 22,600 April 11, 1902 ; : 41,000 
March 24,1890. : 26,300 Oct. 30, 1902 . : : 28,000 
April 16, 1890 : : 27,100 Dec. 24, 1902 é : 22,100 
May 8, 1890 , : ; 27,100 March 13,1903. : 47,600 
Sept. 19, 1890 = : 25,300 June 23, 1903 ‘ ‘ 39,100 
Oct. 21, 1890 . ; . 35,000 March 28,1904. . : 35,500 
Jan. 26, 1891 . : : 21,300 April 30, 1904 F P 49,900 
Feb. 27, 1891. : : 31,000 March 31,1905. : 45,700 
March 25, 1891 ‘ b 46,800 Sept. 5, 1905 K 5 21,700 
April 14, 1891 . ; 36,000 Jan. 25, 1906 . ; A 26,900 
Jan. 16, 1892 . : : 27,700 April 17, 1906 bi 3 39,900 
May 24, 1892 ; : 30,400 May 30, 1906 : ; 43,200 
Aug. 29, 1892 : : 21,800 ‘|| April 1, 1907 : 3 27,500 
Nov. 18, 1892 . F 25,100 Nov. 8, 1907 . ; 38,900 
March 16,1893. 5 25,000 Dec. 12, 1907 A : 26,600 
April 15, 1893 : j 22,000 Feb. 17, 1908 : , 25,000 
May 6, 1893 . . : 47,300 March 30, 1908 = ; 24,300 


* Change in drainage area. 


Nore. — Except where marked P these figures are based upon the 11 A.M. reading at the 
Boott Mills. 
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MERRIMACK RIVER AT LowELL, Mass. — Concluded 


Floods during Period of Daily Records — Concluded 
eS 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

March 27, 1909 F é 26,000 Sept. 28, 1918 : : 20,500 
April 16, 1909 = 44,800 March 30, 1919 i 4 44,400 
March 3, 1910 . F 29,500 March 29, 1920 < ‘ 51,800 
April 28, 1910 - c 21,400 April 15, 1920 . 5 39,400 
March 31, 1911 “ ‘ 22,200 Octs25,1920'. : - 26,600 
April 17, 1911 . . 21,400 Dec. 16, 1920 : : 43,900 P 
March 31, 1912 - 26,300 March 11, 1921 . B 32,600 
April 9, 1912 3 s 32,400 April 2, 1921 S 5 22,600 
March 29, 1913 : ‘ 43,700 May 2, 1921 . 3 2 22,100 
March 4, 1914 " : 33,400 March 30, 1922 : 3 33,900 
April 3, 1914 F c 31,600 _ April 13, 1922 F ; 44,200 
May 1,1914 . : : 27,000 May 7, 1922 . ¢ : 36,400 
Feb. 27, 1915 : 2 41,100 June 23, 1922 e ' 35,600 
April 13, 1915 c F 21,800 July 1,1922 . c ° 24,100 
July 10,1915. C F 35,600 April 7, 1923 a - 43,400 
Aug. 6,1915 . Z : 24,800 May 1, 1923 . 3 i 57,800 P 
Feb. 28, 1916 5 5 26,400 Nov. 26, 1923 ; z 28,100 
April 3, 1916 Ns F 37,300 Dec. 8, 1923 . 2 2 21,500 
May 19, 1916 P ‘ 37,600 April 8, 1924 , z 50,600 P 
June 20, 1916 é é 26,900 April 21, 1924 F p 32,100 P 
March 29, 1917 p fa 34,500 May 3, 1924 . 5 5 22,900 P 
April 4, 1918 2 ? 27,500 


Note, — Except where marked P these figures are based upon the 11 A.M. reading at the 
Boott Mills. 


Note. — Various diversions from areas tributary to the Merrimack River have been 
made to provide sources of water supply for Boston and the Metropolitan district; the first 
diversion, that from Lake Cochituate, was publicly celebrated in Boston on October 25, 1848. 
A temporary connection between Sudbury River and Lake Cochituate was made in 1872, and 
the permanent works for diversion of the Sudbury River supply were put into operation in 
1878. The diversion from the South Branch of Nashua River became effective March 7, 1898, 
and has been the principal source of supply for Boston and the Metropolitan district since that 
date. Several minor changes have been made in the net areas diverted, and at times when the 
storage reservoirs are full water wastes back into the Merrimack River. The areas from which 
water is now diverted, except for occasional periods of waste, are as follows: 


Square Miles. 


Lake Cochituate 3 17.58 

Sudbury River . A ‘i A fs a cs 5 SEK 

South Branch Nashua Rives 4 5 ‘ 3 & c - 108.84 
. 201.62 


Total . S . A a F f 


Lake Winnepesaukee, tributary area above outlet 360 sq. mi.; Squam Lake, with tribu- 
tary area above outlet 14.5 sq. mi.; Newfound Lake, tributary area 94 sq. mi., and several 
other smaller reservoirs are usually storing water at times of flood flow, so that the net effective 
areas above Lowell and Lawrence at times of floods would be less than the figures given for 


gross drainage areas. 
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MERRIMACK RIVER AT LAWRENCE, Mass. 


(Drainage area, 4,664 sq. mi. (gross). See note.) 
Source of data, Essex Company. Records furnished by Richard A. Hale. 
Total length of period of daily records, 79 years, from 1846 to 1924. 
Greatest known flood in 139 years 94,800 c. f. s.=20.3 c.-f.-s. per sq. mi. on April 23, 1852. 
Second largest known flood 89,780 c. f. s.=19.3 c. f. s. per sq. mi. on April 21, 1870. 
Third largest known flood 82,150 c. f. s.=18.0 c. f. s. per sq. mi. on March 3, 1896. 
The greatest flood is known to be the maximum in at least 139 years. 


Floods during Period of Daily Records 


(Including only the ‘‘one-year floods”’ (average rate per 24 hours).) 


a . 


DatTE Discharge, c. f. s. DATE Discharge, c. f. s. 

March 15,1846. . 71,250 Feb. 15, 1886. , : 46,100 
April 25, 1847 ; 4 42,000 April 13, 1887 : : 40,700 
May 5, 1848 . : : 32,400 May 1, 1888 . 5 ; 38,800 
Nov. 11, 1849 : : 56,850 Nov. 30, 1889 : = {i ee 23800 
May 1, 1850 . 4 : 62,400 Oct. 21, 1890 . Z : & | 31,450 
Feb. 18, 1851 4 2 36,300 March 25,1891. 3} 41,200 
April 23, 1852 : : 94,800 May 24, 1892 3 © | 24,800 
Feb. 8, 1853 . ; : 53,400 May 6, 1893 . 4 | 44,800 
May 2,1854. J 60,510 March 9, 1894 : . |. ~* | 27,900 
April 21, 1855 : ‘3 52,900 April 16, 1895 : 3 65,300 
April 11, 1856 = | 34,650 March 3, 1896 ; ; 82,150 
April 16, 1857 : & | 56,620 July 16, 1897. : ; 41,499 
Sept. 18, 1858 5 8 | 35,250 March 15,1898  . é 36,000 
March 20, 1859. =] 73,300 April 17, 1899 : : 38,200 
March 5, 1860 @ 1 25,900 Feb. 15, 1900 ’ 52,989 
April 16, 1861 5 | 50,600 April & 1901 . : : 62,511 
April 21, 1862 % | 70,790 March 4, 1902 5 61,185 
April 20, 1863 € | 54,850 March 13,1903. : 45,469 
March 8, 1864 S | 63,500 May 1, 1904 . 3 4 46,336 
March 18,1865. . | A| 63,500 March 30,1905. “ 45,940 
Feb. 26, 1866 : 4 34,220 May 30, 1906 . . 36,910 
April 18, 1867 : : 43,680 Nov. 8, 1907 . : : 32,330 
May 25, 1868 : ; 49,500 Feb. 17, 1908 A ; 22,895 
Oct. 6, 1869. : : 70,790 April 17, 1909 : : . | 34,929 
April 21, 1870 : : 89,780 March 3, 1910 E | 28,420 
March 14, 1871 P Z 34,780 March 31, 1911 d o4 20,918 
April 12,1872. 46,370 April 9, 1912 . | «| 30,720 
April 12, 1873 er *- 44,140 March 29,1913 . .| “| 37,040 
Jan. 10, 1874 . : ' 53,380 April 22, 1914 A 2 3714 
April 6, 1875 vl es) SAS20 Feb. 27, 1915 : : 39,200 
March 30, 1876 : 8 | 52,530 May 19, 1916 4 ‘4 32,883 
March 29, 1877 3} 66,570 March 29, 1917 S < 31,116 
Dec. 12, 1878 i ts 76,300 April 4, 1918 . ; “1 26,928 
May 2,1879 . ; : % | 36,800 March 30, 1919 : ‘i 38,270 
April 6, 1880 4 a SaloGoo March 29,1920. : 51,611 
March 12, 1881 ‘g { 29,420 March 11,1921... 28,398 
March 4, 1882 : & | 35,030 April 13, 1922 , . 42,913 
April 15, 1883 & } 30,500 May 1, 1923 . 3 5 55,107 
March 29, 1884 5 | 46,600 April 9, 1924 . : 47,669 
Nov. 11, 1885 ‘ ~ | 24,720 


; Note. — Figures show total flow as measured at Lawrence, with no allowance for effect. 
of storage in Lake Winnepesaukee and other reservoirs. 
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SOUHEGAN RIVER AT MERRIMACK, N. H. 
(Drainage area, 168 sq. mi.) 


Records for 15 years, 1910 to 1924. 

Greatest flood in above period, 7,120 c. f. s., April 8, 1924 (river at flood stage 3 days). 
Second largest flood, 4,930 c. f. s., Aug. 5, 1915 (river at flood stage 2 days). 

Third largest flood, 4,550 c. f. s., Dec. 15, 1920 (river at flood stage 2 days). 

Lowest one-year flood, 1,830 c. f. s., March 26, 1918. 


Floods during Period of Daily Records 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

March 1, 1910 ‘ = 4,350 (a) March 28, 1920 4) 5 3,530 
March 28, 1911 * - 2,670 (a) April 6, 1920 ’ ‘ 2,140 
April 7, 1911 . = : 2,050 (a) April 14, 1920 . : 2,100 
March 16, 1912 = = 2,250 (a) April 24, 1920 5 5 1,930 
March 30, 1912 - - 2,330 (a) April 29, 1920 5 i 1,900 
March 28, 1913 2 : 2,890 (a) Oct. 1, 1920 . - c 1,950 
March 3, 1914 - 3,350 Dec. 6, 1920 . é 6 2,770 
March 28, 1914 = p 2,730 (a) Dec. 15, 1920 5 4,550 
April 2, 1914 . = 5 2,030 (a) March 10, 1921 ° ; 2,590 
April 28, 1914 - c 2,470 May 1, 1921 . j 5 3,080 
Feb. 26, 1915. 4 : 2,970 (a) March 9, 1922 E 2,060 
July 9,1915 . 3 " 3,010 March 21, 1922 J 1,880 
Auge 5, 1915 . . > 4,930 March 28, 1922 5 , 1,840 
Feb. 27, 1916 , 3 4,100 April 9, 1922 . é : 1,920 
April 2, 1916 . : , 2,480 May 6,1922. . ; 3,570 
April 24, 1916 2 . 2,210 June 22, 1922 ; : 2,590 
May 18, 1916 : 2 3,260 March 24, 1923 0 . 2,300 
March 28, 1917 7 F 3,060 April 6, 1923 * z 3,170 
June 18, 1917 2 % 2,060 || April 29, 1923 3 : 3,010 
March 26, 1918 “ , 1,830 Nov. 25, 1923 5 , 2,520 
March 29, 1919 * 2,990 Dec. 7, 1923 . ° 2 2,160 
May 23, 1919 . 2 2,250 April 8, 1924 . Cj A 7,120 
March 14, 1920 5 ; 2,590 


Norte. — On dates marked (a) the discharge corresponds to one reading of the gage on 
each day; all others are for peak stage. 
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ConNECTICUT RIVER AT ORFORD, N. H. 
(Drainage area, 3,100 sq. mi.) 


Records for 24 years, 1901 to 1924 (see note). 

Greatest flood in above period, 57,200 c. f. s., March 28, 1913 (river at flood stage 11 days). 
Second largest flood, 50,800 c. f. s., April 13, 1922 (river at flood stage 14 days). 

Third largest flood, 49,700 e. f. s., April 16, 1909 (river at flood stage 11 days). 

Lowest one-year flood, 23,600 c. f. s., May 19, 1904. ) 


Floods during Period of Daily Records 


a . 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
April 9, 1901 . = : 31,900 Feb. 26, 1915 : : 35,200 P 
April 25, 1901 F 32,600 April 13, 1915 F = 24,000 P 
Dec. 17, 1901 . . 28,400 April 3, 1916 . F 3 31,700 
March 3, 1902 A - 43,400 March 29, 1917 ‘ i 26,500 P 
May 29, 1902 <s : 31,900 April 3, 1917 . : : 28,900 P 
March 12, 1903 F ; 33,400 April 24, 1917 2 5 29,500 P 
March 24, 1903 : i 40,100 June 13, 1917 - . 23,600 P 
May 19, 1904 . : 23,600 June 19, 1917 . A 28,000 P 
March 30, 1905 : 37,200 Och, 3148917... * 26,300 P 
Jan. 25, 1906 . d : 27,100 April 3, 1918 . 5 = 29,900 P 
April 17, 1906 . : 30,200 Oct. 8, 1918 . “ ‘ 28,600 P 
May 29, 1906 ; z 27,600 Nov. 1, 1918 . 7 : 29,100 P 
March 31,1907. : 27,000 March 29,1919. 2 27,600 P 
May 3, 1907 . e > 40,600 April 14, 1919 : 5 29,600 P 
Dec. 12, 1907 ; . 26,500 March 30, 1920 < ‘ 36,400 P 
March 30, 1908 $ 5 30,600 April 6, 1920 . : fe 23,900 P 
April 30, 1908 , i 36,700 April 15, 1920 3 ‘ 30,600 P 
April 9, 1909 . ‘ 5 29,900 April 24, 1920 ‘ J 33,100. P- 
April 16, 1909 . 49,700 May 30, 1920 > 5 28,500 P 
April 2, 1910 . : 24,500 March 11, 1921 : 3 P 26,500 P 
April 16, 1911 3 a 25,900 March23, 1921 4 . 28,600 P 
May 3,1911 . . 34,500 March 26, 1921 . x 24,000 P 
April 8, 1912 ; 3 39,400 P March 29, 1921 . 4 25,900 P. 
April 19, 1912 5 5 36,300 P March 29, 1922 “ : 29,500.P 
April 25, 1912 A 5 26,500 P April 13, 1922 ‘ . 50,800 P 
June 2,1912 . : : 31,900 P June 30, 1922 % 5 26,100 P 
March 17, 1913 : 5 28,400 P April 7, 1923 . F 5 28,000 P 
March 28, 1913 : ¢ 57,200 P May 1, 1923 . : ; 43,600 P 
April 22, 1914 : 7 45,000 P May 2, 1924 . ‘ . 28,900 P 
April 30, 1914 F P 25,000 P Sept. 13, 1924 . ri 32,200 P 


Norte. — Gage ead once a day, except those marked P, which correspond to the higher of 
two or more readings. Records for 1923 and 1924 taken at South Newbury, Vt., drainage 
area, 2,830 sq. mi. No allowance made for water stored at Connecticut lakes. ; 
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CONNECTICUT RIVER AT WHITE RIVER Junction, Vr. 


(Drainage area, 4,120 sq. mi.) 


Records for 22 years, 1903 to 1924. 
Greatest flood in above period, 88,500 c. f. s., April 12, 1922 (river at flood stage 14 days). 
Second largest flood, 84,500 c. f. s., March 28, 1913 (river at flood stage 7 days). 


Third largest flood, 69,600 c. f. s., April 8, 1912 (river at flood stage 4 days). 


Lowest one-year flood, 31,600 c. f. s., April 2, 1910. 


Floods during Period of Daily Records 


rr 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

March 24, 1903 63,800 Nov. 1, 1917 . 32,000 
April 30, 1904 32,400 April 3, 1918 45,800 
March 31, 1905 61,000 Nov. 1, 1918 . 31,600 
April 16, 1906 43,100 March 29, 1919 41,400 
April 27, 1907 51,500 April 14, 1919 35,300 
April 30, 1908 41,800 March 28, 1920 39,200 
April 16, 1909 67,700 April 24, 1920 48,000 
April 2, 1910 31,600 March 22, 1921 39,600 
April 30, 1911 37,400 March 29, 1922 45,300 
April 8, 1912 69,600 April 12, 1922 88,500 
March 28, 1913 84,500 June 30, 1922 32,800 
April 21, 1914 67,200 April 9, 1923 45,800 
Feb. 26, 1915 42,700 May 1, 1923 . 64,800 
April 12, 1915 32,800 April 20, 1924 35,700 
April 2, 1916 40,500 May 2, 1924 40,900 
April 23, 1917 39,200 Sept. 13, 1924 37,000 
June 19, 1917 31,600 


Nore. — For 1920 and subsequent years, the figures given correspond to the higher of 
two readings a day. Prior to 1920, gage was read but once a day, and no readings were taken 


from May 1 to October 31 during the years prior to 1912. 
States Weather Bureau and co-operating parties. 
States Geological Survey. 


Gage heights furnished by United 
Discharge computations made by United 


No allowance made for water stored at Connecticut lakes. 


354 BOSTON SOCIETY OF CIVIL ENGINEERS. 


CONNECTICUT RIVER AT SUNDERLAND, Mass. 
(Drainage area, 8,000 sq. mi.) 


Records for 21 years, 1904 to 1924. 

Greatest food in above period, 108,000 c. f. s., March 28, 1913 (river at flood stage 9 days). 
Second largest flood, 103,700 c. f. s., April 13, 1922-(river at flood stage 16 days). 

Third largest flood, 97,000 c. f. s., March 28, 1920 (river at flood stage 14 days). 

Lowest one-year flood, 59,300 c. f. s., April 16, 1911. 


Floods during Period of Daily Records 


eT 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

April 30, 1904 . ’ 70,600 Feb. 26, 1915 2 = 77,100 
April 1, 1905 . 7 c 95,400 July 9,1915 . Z 2 66,900 
April 16, 1906 : F 77,100 Jan. 29, 1916. ‘ 3 61,700 (a) 
May 29, 1906 : A 69,300 April 3, 1916 ~ . 74,900 
March 31, 1907 - : 60,900 March 30, 1917 F 63,700 
April 28, 1907 : : 63,300 April 23, 1917 : E 60,300 
‘Oct. 30, 1907 . A A 62,900 April 3, 1918 5 P 70,200 
Nov. 8, 1907 . 7 . 74,300 March 29, 1919 : 2 78,200 
Feb. 17, 1908 ; e 59,700 (a) May 23, 1919 ; 66,300 
March 30, 1908 . i 64,700 March 28, 1920 F ; 97,000 
May 2, 1908 . : : 61,900 Dec. 16, 1920 F - 64,300 
April 16, 1909 ‘ y 96,200 March 10, 1921 2 F 76,500 
March 2, 1910 A . 85,800 March 30, 1922 : d 78,000 
April 16, 1911 , : 59,300 April 13, 1922 5 ‘ 103,700 
April 9, 1912 . fs z 84,500 April 7, 1923 E : 85,000 
March 28, 1913 a 5 108,000 April 30, 1923 2 E 76,300 
April 3, 1914 . : ‘ 64,100 April 7, 1924 é ‘ 60,900 
April 10, 1914 . ‘ 60,300 April 20, 1924 > : 59,700 
April 21, 1914 ‘A 5 90,000 


Nore. — On dates marked (a) the discharge represents average for 24 hours; all others 
are for peak stage. No allowance made for effect of storage reservoirs. 
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CONNECTICUT RIVER AT HOLYOKE, Mass. 
(Drainage area, 8,390 sq. mi.) 


Records for 20 years, 1880 to 1899. 

Greatest flood in above period, 115,000 c. f. s., April 16, 1895 (river at flood stage 15 days). 
Second largest flood, 112,050 c. f. s., March 2, 1896 (river at flood stage 4 days). 

Third largest flood, 99,750 c. f. s., May 1, 1888 (river at flood stage 22 days). 

Lowest one-year flood, 37,800 c. f. s., April 22, 1889. 


Floods during Period of Daily Records 
LS 


DATE Discharge, c.f. s. DATE Discharge, c. f. s. 
March 6, 1880 2 ? 40,150 May 8, 1890 . : ‘ 46,750 
April 6, 1880 7 i 44,100 Oct. 20, 1890 . 5 44,000 
April 26, 1881 ae 48,500 March 25, 1891 E . 63,250 
May 18, 1881 - - 49,050 April 16, 1891 ; 4 67,300 
Dec. 30, 1881 ‘ : 46,850 Jan. 15, 1892 . f . 63,1006 
March 4, 1882 : ; 43,650 April 5, 1892 x ‘ 53,500 
May 30, 1882 _ * 38,500 May 24, 1892 . . 48,300 
Sept. 24, 1882 ¢ 45,000 Nov. 17, 1892 ei ; 40,400 
April 14, 1883 2 68,300 April 15, 1893 : 52,000 
March 28, 1884 F ~ 71,900 May 5, 1893 . F fs 94,350 
April 19, 1884 4 - 70,800 April 25, 1894 : ce 43,300 
April 24, 1885 : . 63,950 April 16, 1895 5 r 115,000 
Nov. 10, 1885 2 = 47,200 Jan. 1,1896 . a ‘ 47,350 
Jan. 6,1886 . = ? 58,950 March 2, 1896 p é 112,050 
April 2, 1886 * 2 80,150 April 18, 1896 & 7 89,200 
Jan. 31, 1887 . 2 a 39,150 April 18, 1897 c A 50,950 
April 12, 1887 . - 85,500 June 11, 1897 F . 75,350 
May 1, 1888 . = : 99,750 July 16, 1897. 7 : 58,350 
Sept. 22, 1888 3 5 42,000 July 30, 1897. 3 : 53,650 
Nov. 12, 1888 az : 38,050 Dec. 16, 1897 A _ 70,650 
Dec. 19, 1888 3 é. 59,300 March 21, 1898 : = 76,150 
April 22, 1889. 5 ~ 37,800 April 26, 1898 rs : 50,450 
April 16, 1890 & . 46,250 April 26, 1899 J é 82,500 


Norte. — Discharge represents mean for 24 hours. Data furnished by the Holyoke 
Water Power Company, through A. F. Sickman, hydraulic engineer, and published in United 
States Geological Survey Water-Supply Paper 415. 
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Wuite River AT WesT HARTFORD, VT. 
(Drainage area, 687 sq. mi.) 


Daily records for 9 years, 1916 to 1924, and miscellaneous data for earlier periods. 
Greatest known flood in 21 years, 30,000 c. f. s., March 27, 1913. 

Second largest known flood, 23,000* c. f. s., April 8, 1912. 

Third largest known flood, 22,800 c. f. s., April 12, 1922 (river at flood stage 5 days). 
Lowest known one-year flood, 9,980 c. f. s., April 2, 1918. 


Floods during Period of Daily Records 


DATE Discharge, c. f. s. DATE | Discharge, c. f. s. 
April 2, 1916 Ss 3 10,200 March 16, 1921 = : 12,100 
June 12, 1917 F - 11,700 | March 21, 1921 z B 15,000 
April 2, 1918 ; 9,980 March 29, 1922 5 5 16,300 
March 28, 1919 ; - 20,500 | April 9, 1922 : . 10,600 
March 25, 1920 . 3 10,000 | April 12, 1922 . 22,800 
April 13, 1920 : 5 14,400 April 18, 1922 ° E 14,000 
April 16, 1920 ‘ : 10,000 | April 6, 1923 Z : 15,200 
April 22, 1920 . - 12,700 Dec. 1, 1923 . é 5 11,500 
April 24, 1920 = : 10,000 | Jan. 12, 1924 . F é 10,000 
Oct. £,.2920. : b 10,300 April 14, 1924 ‘ a 12,100 
Dec. 15, 1920 . 4 10,900 April 19, 1924 : : 12,300 
March 10, 1921 é 5 15,200 May 1, 1924 . . <i 11,500 


* It is probable that a flood in 1909 exceeded 23,000 second-feet, but no record was obtained. 


ASHUELOT RIVER AT HINSDALE, N. H. 
(Drainage area, 440 sq. mi.) 


Records for 15 years, 1907 to 1911 and 1915 to 1924, 

Greatest flood in above period, 8,940 c. f. s., March 29, 1920 (river at flood stage 10 days). 
Second largest flood, 5,250 c. f. s., April 7, 1923 (river at flood stage 6 days). 

Third largest flood, 5,190 c. f. s., April 16, 1909 (river at flood stage 3 days). 

Lowest one-year flood, 3,310 c. f. s., April 8, 1911. 


Floods during Period of Daily Records 


—_— 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
March 31, 1907 ‘ : 3,350 Dec. 12, 1907 : <i 3,570 
Oct. 30, 1907 . ‘ ‘ 3,570 Feb. 16, 1908 : < 4,560 
Nov. 4, 1907 . - "4 3,350 March 30, 1908 E ‘ 3,350 
Nov. 8, 1907 . : s 4,300 April 9, 1909 . = é 3,500 


oN ee eee 


Nore. — Discharge corresponds to the higher of two readings a day. 
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ASHUELOT RIVER AT HinspaLe, N. H. — Concluded 


Floods during Period of Daily Records — Concluded 
ee 


DATE 


Discharge, c. f. s. 


DATE 


Discharge, c. f. s. 


April 16, 1909 
Jan. 23, 1910. 
March 2, 1910 
April 8, 1911 . 
Feb. 26, 1915 
July 10, 1915. 
Aug. 5,1915 . 
Dec. 28, 1915 
April 2, 1916 . 
April 25, 1916 
March 29, 1917 
April 3, 1918 . 
March 29, 1919 
May 24, 1919 


5,190 
3,400 
3,720 
3,310 
5,190 
4,240 
3,720 
3,570 
4,470 
3,310 
4,820 
4,180 
4,210 
4,330 


March 29, 1920 
May 25, 1920 
May 29, 1920 
Dec. 7, 1920 . 
March 12, 1921 
March 30, 1922 
April 13, 1922 
May 6, 1922 . 
April 7, 1923 . 
May 1, 1923 . 
Nov. 26, 1923 
Dec. 2, 1923 
Dec. 7, 1923 
April 9, 1924 . 


8,940 
4,040 
4,080 
3,350 
4,820 
4,440 
4,620 
3,370 
5,250 
4,360 
4,070 
4,130 
3,550 
4,890 


Note. — Discharge corresponds to the higher of two readings a day. 


(Drainage area, 372 sq. mi.) 


Records for 10 years, 1915 to 1924. 
Greatest flood in above period, 5,800 c. f. s., March 28, 1920 (river at flood stage 13 days). 
Second largest flood, 5,300 c. f. s., May 2, 1921 (river at flood stage 3 days). 


Third largest flood, 5,270 c. f. s., April 8, 1924 (river at flood stage 5 days). 


Lowest one-year flood, 3,090 c. f. s.,{April 3, 1918. 


MILLERS RIVER AT ERVING, MAss. 


Floods during Period of Daily Records 


a 


DATE Discharge, c. f. s. DaTE Discharge, c. f. s. 
Feb. 25, 1915 4,880 March 10, 1921 A 3,830 
Aug. 4,1915 . 3,870 May 2, 1921 5,300 
April 2, 1916 . 3,830 March 8, 1922 3,290 
March 28, 1917 4,820 March 30, 1922 3,400 
April 3, 1918 . 3,090 April 12, 1922 3,360 
March 28, 1919 3,760 May 6, 1922 . 3,400 
May 23, 1919 3,780 June 22, 1922 4,850 
March 28, 1920 5,800 June 30, 1922 3,260 
April 14, 1920 3,810 April 7, 1923 5,050 
April 29, 1920 3,950 April 30, 1923 4,320 
Dec. 6, 1920 . 4,050 April 8, 1924 5,270 
Dec. 15, 1920 3,980 April 20, 1924 3,260 


Note. — Discharge represents peak stage. 
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DEERFIELD RIVER AT CHARLEMONT, MAss. 
(Drainage area, 332 sq. mi. exclusive of 30 sa. mi. above Somerset reservoir.) 


Records for 11 years, 1913 to 1923 (prior to construction of Davis Bridge reservoir); also- 
records at Shelburne Falls (501 sq. mi.) beginning June 1, 1907. 

Greatest flood in above period, 45,000 c. f. s., July-8, 1915 (river at flood stage 2 days). 

Second largest flood, 33,000 c. f. s., March 27, 1913 (river at flood stage 3 days). 

Third largest flood, 32,400 c. f. s., March 9, 1921 (river at flood stage 3 days). 

Lowest one-year flood, 10,100 c. f. s., Jan. 28, 1916. 


Floods during Period of Daily Records 


par RR ET 


ie Discharge, c. f. s. Discharge, c. f. s. 
(Peak Stage) (Average for 24 Hours) 

INGvATALOOT! hh ca ace = 16,300 (a) 
March 29, 1908 . fi f : = Se 10,600 (a) 
April 15,1909 . - Fi P “ = =) 21.300 (a) 
Jan. 22, 1910 : c os 2 : A a 16,900 (a) 
Oct. 19, 1911 3 ‘ A c é ‘ - 11,100 (a) 
Oct. 24, 1912 : A r s 4 : = 13,900 (a) 
March 27, 1913 . c Rs - . 33,000 19,200 (a) 
Nov. 9, 1913 : 2 S . a : 24,700 11,000 
March 28,1914 . c c : 3 ‘. 12,700 9,340 
April 20,1914 . ‘ 5 : ° $ 18,200 15,700 
April 11,1915. F F 3 ; “ 11,900 9,350 
July 8, 1915 5 Z : ‘ ; eg 45,000 12,200 (July 9) 
Aug. 4, 1915 : iy 3 p F 16,300 7,020 
Dec. 26, 1915 : 5 ' 3 : F ~*~ 11,500 4,880 
Jan. 28, 1916 cs = . ; Z ; 10,100 7,170 
Oct. 30, 1917 : 3 é : 3 13,900 5,400 
March 22,1918 . : : : = ~ 15,300 4,450 
March 28,1919 . ‘ : : : 5 27,500 14,000 
May 22, 1919 . ' : < “ ‘ 21,200 13,700 
March 26, 1920 . ; * = : 13,600 8,950 
April 13,1920 . 3 ‘ . x “ 18,400 8,000 
Dec. 14,1920 . : . : - é 16,700 7,900 (Dec. 15) 
March 9, 1921 . 5 A = e e 32,400 14,800 
March 21, 1921 . . % : ‘ 10,700 8,250 
April 1, 1921 A é 2 " ‘ pe 10,700 6,500 
May 1,.1921 hee oe : =, ae 11,700 7,170 
March 29/1922... : : : : 12,500 11,300 
April 12,1922 . : % ‘ 21,000 12,600 
May 19, 1922 a - a : F é 11,400 8,430 
June 11,1922 . 5 : F A 5 14,900 4,000 
April 29,1923. Fi 4 : 2 : 14,900 9,900 
Oct. 24, 1923 . : : . ! > 16,600 13,000 


ee 


NOTE. oy Discharge figures marked (a) represent mean for 24 hours at Shelburne Falls 
(S01 sq. mi.); all other figures are for Charlemont (332 sq. mi. net). 


FLOOD FLOWS OF NEW ENGLAND RIVERS. 359 


WarE RIVER AT GiBBs CRossING, MAss. 
(Drainage area, 201 sq. mi.) 


Records for 12 years, 1913 to 1924. 

Greatest flood in above period, 2,950 c. f. s., April 8, 1924 (river at flood stage 6 days). 

Second largest flood, 2,820 c. f. s., March 27, 1920 (river at flood stage 15 days); and 2,820 
c. f. s., April 6, 1923 (river at flood stage 6 days). 

Third largest flood, 2,770 c. f. s., March 2, 1914 (river at flood stage 6 days). 

Lowest one-year flood, 1,320 c. f. s., Feb. 27, 1918. 


Floods during Period of Daily Records 
a EEE EEE Eee 


DaTE Discharge, c. f. s. DATE Discharge, c. f.s. 

March 15, 1913 3 3 1,440 April 29, 1920 3 1,760 
March 28, 1913 : 5 2,640 Dec. 6, 1920 . . ; 2,130 
April 13, 1913 . ‘ 1,640 Dec. 15, 1920 5 : 1,760 
March 2, 1914 - - 2,770 March 10, 1921 is A 1,670 
March 29, 1914 : - 1,950 April 18, 1921 A : 1,620 
April 9,1914. < : 1,580 May 1, 1921 . x i 2,200 
Jan. 19,1915. : - 2,520 July 3,1921 . ? 2 1,800 
Feb. 26, 1915 : : 2,560 March 8, 1922 ’ 5 2,480 
Aug. 5,1915 . ‘ = 1,640 March 21, 1922 ; F 1,580 
Dec. 26, 1915 4 . 1,330 April 9,1922 . ; ‘ 1,500 
Feb. 27, 1916 A : 1,960 May 6, 1922 . yi 3 1,480 
March 31, 1916 ag i 2,370 June 22, 1922 a 5 1,500 
July 28,1916. A , 1,900 June 26, 1922 4 : 1,480 
Feb. 28, 1917 z é 2,200 June 30, 1922 ; ; 1,410 
March 28, 1917 ‘ é 2,430 July 5,1922 . 5 ; 1,680 
Feb. 27, 1918 F A 1,320 March 24, 1923 A ; 2,340 
March 2, 1919 F ‘ 2,570 April 6, 1923 ‘ 5 2,820 
March 29, 1919 : 5 1,820 April 30, 1923 c . 2,270 
May 23, 1919 ; = 1,600 Jan. 12, 1924. i : 2,300 
Nov. 28, 1919 c 5 1,550 April 8, 1924 . 5 F 2,950 
March 18, 1920 3 5 2,060 April 23, 1924 fe AS 1,500 
March 27, 1920 A é 2,820 


Notre. — Discharge represents peak stage. 
4 


360 BOSTON SOCIETY OF CIVIL ENGINEERS. 


Swirt River AT West WARE, MAss. 
(Drainage area, 186 sq. mi.) 


Records for 14 years, 1911 to 1924. 

Greatest flood in above period, 2,390 c. f. s., April 7, 1923 (river at flood stage 8 days). 
Second largest flood, 2,340 c. f. s., March 28, 1920 (river at flood stage 16 days). 

Third largest flood, 2,280 c. f. s., May 2, 1921 (river at flood stage 5_days). 

Lowest one-year flood, 1,100 c. f. s., March 25, 1918. 


Floods during Period of Daily Records 


ec 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
March 31, 1911 a : 1,350 April 15, 1920 . 3 1,320 
March 18, 1912 . : 1,810 April 29, 1920 ‘ 1,200 (a) 
March 31, 1912 5 : 1,640 Dec. 7, 1920 . = = 1,620 
March 29, 1913 - 1,960 March 11, 1921 = 1,220 
March 4, 1914 é 2 1,470 April 19, 1921 2 = 1,620 
March 29, 1914 : = 1,660 May 2, 1921 . = P 2,280 
April 10, 1914 ‘ - 1,420 July 4,1921 . : 4 1,390 
Jan. 20, 1915 . . 2 1,250 March 8, 1922 = A 1,340 
Feb. 26, 1915 : s 2,160 April 10, 1922 = < 1,210 
Aug. 5,1915 . . ; 2,010 July 1, 1922 . 5 > 1,960 
Dec. 28, 1915 ; 3 1,140 March 26, 1923 : - 1,340 
Feb. 27, 1916 = F 1,200 (a) April 7, 1923 . - e 2,390 
April 3, 1916 . = ; 1,970 (b) May 1, 1923 . . 5 1,960 
March 29, 1917 = _ 1,800 Dec. 8, 1923 . s : 1,130 
March 25, 1918 = S 1,100 Jan, 13, 1924. F = 1,230 
March 30, 1919 ~ : 1,350 Jan. 18, 1924 . : 4 1,190 
May 24, 1919 * = 1,180 Jan. 27, 1924. ‘ . 1,440 
March 28, 1920 “ : 2,340 April 9, 1924 . “ - 1,820 


Notre. — On dates marked (a) the discharge represents average for 24 hours; all others 


are for peak stage. (b) Maximum'peak due to failure of dam 1,000 feet above gage; natural 
peak was at discharge 1,770 c. f. s. 


FLOOD FLOWS OF NEW ENGLAND RIVERS. 361 


QUABOAG RIVER AT West BRIMFIELD, Mass. 
(Drainage area, 150 sq. mi.) 


Records for 15 years, 1910 to 1924. 

Greatest flood in above period, 1,980 c. f. s., March 17, 1920 (river at flood stage 29 days); and 
1,980 c. f. s., March 14, 1912. 

Second largest flood, 1,750 c. f. s., April 7, 1924 (river at flood stage 9 days). 

Third largest flood, 1,680 c. f. s., March 7, 1922 (river at flood stage 2 days). 

Lowest one-year flood, 910 c. f. s., March 17, 1911. 


Floods during Period of Daily Records 


DATE | Discharge, c. f. s. 
March 1, 1910 . ‘ . . | 1,660 (Only one reading on this day). 
March 17, 1911 5 5 A 910 (Only one reading between March 14 and March 21) 
March 14, 1912 é .| 1,980 (From higher of two readings a day). 
March 29, 1912 - - . | 1,060 (From higher of two readings a day). 
April 1,1913 . 3 inane. 
April 16, 1913. . 4 ‘ .| 1,200 
March 1, 1914 . 4 A ail S5akO. 
Jan. 7, 1915 4 “ a .| 1,660 
yan--18, 1915. . s = -| 1,430 
April 3,1916 . ‘ - =1)1,250 
March 29 and 30, 1917 z -}| 1,100 
March 7, 1918 . s - .| 1,010 | Peak stage from water-stage recorder for years 
March 1, 1919 . 3 = - | 1,360 1913 to 1924. 
March 28, 1919 < 5 .| 1,070 
March 17, 1920 - i - | 1,980 
May 3,1921 . : : : 970 
March 7, 1922 . . q .| 1,680 
March 26, 1923 Z “ .| 1,430 


April 9, 1923. ‘ < «| 1,200 
April 7,1924 . E . -| 1,750 


362 BOSTON SOCIETY OF CIVIL ENGINEERS. 


WESTFIELD RIVER AT KNIGHTVILLE, MAss. 
(Drainage area, 162 sq. mi.) 


Records for 15 years, 1910 to 1924. 

Greatest flood in above period, 10,500 c. f. s., April 7, 1924 (river at flood stage 1 day). 
Second largest flood, 8,520 c. f. s., Aug. 4, 1915 (river at flood stage 2 days). 

Third largest flood, 8,370 c. f. s., Jan. 22, 1910 (river at flood stage 3 days). 

Lowest one-year flood, 1,940 c. f. s., April 2, 1918. 


Floods during Period of Daily Records 


ET 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 
Jan. 22, 1910. : ; 8,370 March 28, 1919 : : 7,400 
Feb. 28, 1910 . = 3,180 May 18, 1919 . ‘ 2,700 
March 5, 1910 : : 2,360 May 22, 1919 5 F 8,070 
March 26, 1910 : c 2,280 Nov. 27, 1919 ' é 3,310 
April 26, 1910 : ; 3,060 March 14, 1920 4 - 2,470 
April 7, 1911". 0 : 2,410 March 27, 1920 : “ 2,580 
Oct. 19, 1911 . " . 3,710 April 3, 1920 . . . 2,010 
March 15, 1912 é i 7,700 April 6, 1920 . fs : 2,300 
March 29, 1912 < 2,580 April 13, 1920 E ; °7,740 
April 18, 1912 : : 2,050 April 23, 1920 x : 2,160 
Oct. 24, 1912. A E 3,180 May 28, 1920 5 . 3,000 
Jan. 8,1913 . : : 2,440 June 18, 1920 : Sa ed 3,000 
Janwi2) 1913 : * 2,540 Oct. 1,,1920' ». . : 4,870 
March 14, 1913 - “ 2,980 Nov. 23, 1920 3 : 4,050 
March 27, 1913 : : 6,970 Dec. 5, 1920 . : % 4,740 
March 31, 1913 * A 2,590 Dec. 14, 1920 ‘ r 4,870 
April 12, 1913 : < 2,370 March 10, 1921 3 ‘ 3,570 
Oct. 26, 1913 . ¢ . 2,060 Mareh 13, 1921 id s 2,720 
Nov. 9, 1913 . 5 A 2,780 April 1, 1921 . r % 2,360 
March 28, 1914 : F 6,030 April 17, 1921 : : 2,230 
April 2, 1914 F Ps 3,430 May 1, 1921 . § ‘ 2,250 
April 9, 1914 : : 4,310 Dec. 18, 1921 ‘ s 2,360 
April 19, 1914 5 ( 2,190 March 8, 1922 5 . 2,900 
May 13, 1914 - . 2,360 March 29, 1922 : ; 3,060 
Jan. 19,1915. . 4 2,920 April 8, 1922 . : ‘ 4,220 
Feb. 25, 1915 . : 6,750 April 12, 1922 ‘ ‘ 3,570 
April 12, 1915 i; A 2,680 April 15, 1922 : ‘ 2,470 
July 8,1915 . ; ‘ 6,800 May 5, 1922 . ‘ F 3,310 
July 20, 1915. ‘ ; 2,030 May 19, 1922 . : 5,150 
Aug. 4,1915 . ‘ : 8,520 June 21, 1922 . 4,220 
Dec. 26, 1915 : é 2,940 March 24, 1923 = ‘ 2,100 
Jan. 28,1916. = f 2,940 April 5, 1923 . : : 3,990 
Feb. 26, 1916 . ; 3,880 April 29, 1923 : < 3,270 
April 2, 1916 . i 2,650 Oct. 24, 1923 . ‘ ; 4,870 
April 14, 1916 \ « 2,360 Dec. 6, 1923 . . C 3,540 
March 28, 1917 ‘ ‘ 3,340 Jan. 11, 1924. q 4,020 
April 1, 1917 . - : 2,050 April 7, 1924 . ; 10,500 
May 29, 1917 ' ‘ 2,760 April 14, 1924 . ; 2,130 
June 12, 1917 f ; 1,980 April 19, 1924 Ci - 4,270 
April 2, 1918 . ; . 1,940 May 12, 1924 . ‘ ¢ 2,230 
March 1, 1919 é ; 2,450 Sept. 10, 1924 ‘ . 2,360 


a ee eee 
oe 


Note. — Figures correspond to the higher of two readings a day. 


FLOOD FLOWS OF NEW ENGLAND RIVERS. 363 


WESTFIELD RIVER AT WESTFIELD, MAss. 
(Drainage area, 496 sq. mi.)* 


Records for 10 years, 1915 to 1924. 

Greatest flood in above period, 24,500 c. f. s., April 7, 1924 (river at flood stage 2 days). 
Second largest flood, 18,700 c. f. s., Feb. 25, 1915 (river at flood stage 1 day). 

Third largest flood, 17,400 c. f. s., Aug. 4, 1915 (river at flood stage 2 days). 

Lowest one-year flood, 6,180 c. f. s., March 23, 1918. 


Floods during Period of Daily Records.* 
_———— rr 


DATE Discharge, c. f. s. DATE Discharge, Citas 

Feb. 25, 1915 - e 18,700 Dec. 5, 1920 . ; : 12,800 
April 12, 1915 : = 8,550 Dec. 15, 1920 A 5 15,200 
July 9,1915 . z = 17,200 March 10, 1921 “ F 14,100 
Aug. 4,1915 . : 2 17,400 March 8, 1922 5 q 9,480 
Dec. 26, 1915 = : » 11,300 March 29, 1922 ; : 8,060 
April 1, 1916 . 2 : 8,850 April 8, 1922 . 6 5 8,200 
March 28, 1917 a 13,000 May 5, 1922 . é ; 11,200 
Oct. 30, 1917 . E Z 7,900 May 19, 1922 . F 12,700 
March 23, 1918 . P 6,180 June 21, 1922 4 A 8,400 
March 28, 1919 * rs 15,600 March 24, 1923 ‘ A 8,320 
March 22, 1919 F : 17,400 April 6, 1923 . é A 11,100 
March 27, 1920 > ; 8,550 April 29, 1923 F s 8,060 
April 6, 1920. x 3 9,580 Dec. 6, 1923 . - n 8,170 
April 13, 1920 2 E 16,800 Jan. 11, 1924. 5 11,700 
June 18, 1920 c 3 8,520 April 7, 1924 . C “ 24,500 
Oct. 1,1920 . F 3 10,000 April 19, 1924 2 ‘ 10,500 
Nov. 23, 1920 A 5 13,100 


* No allowance made for diversion to Springfield water supply system, 


Note. — No floods below 7,900 second feet are listed, except that for March 23, 1918. 
Discharge represents peak stage. 


364 BOSTON SOCIETY OF CIVIL ENGINEERS. 


MippLeE BRANCH OF WESTFIELD River AT Goss Hercuts, Mass. 
(Drainage area, 53 sq. mi.) 


Records for 14 years, 1911 to 1924. 

Greatest flood in above period, 4,500 c. f. s., July 8, 1915 (river at flood stage 2 days). 
Second largest flood, 4,230 c. f. s., April 13, 1920 (river at flood stage 1 day). 

Third largest flood, 3,870 c. f. s., Aug. 4, 1915 (river at flood stage 1 day). 

Lowest one-year flood, 1,220 c. f. s., March 22, 1918. 


Floods during Period of Daily Records 


i 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

March 27, 1911 < : 2,120 Nov. 27, 1919 4 % 1,390 
April 6, 1911 . : ”. 1,410 March 27, 1920 2 ¥ 1,470 
Octals, 1911. ' : 1,760 April 5, 1920 . 5 = 1,950 
March 16, 1912 = ' 1,900 April 13, 1920 A 4 4,230 
March 27, 1913 i ‘ 2,600 June 18, 1920 : : 1,420 
April 12, 1913 : S 1,370 Oct. 1, 1920 . : 2,180 
Oct. 26, 1913 . " ; 1,730 Nov. 23, 1920 P 2,420 
Nov. 9, 1913 . i A 2,290 Dec. 5, 1920 . : ; 2,200 
March 28, 1914 i : 2,330 Dec. 15, 1920 : . 2,240 
April 2, 1914. 5 ; 1,240 Mar. 9, 1921 . 5 . 3,650 
April 9, 1914 . : ; 2,560 March 29, 1922 “ 5 1,260 
Jan. 18, 1915 . é : 1,650 April 8, 1922 . R : 1,380 
Feb. 25, 1915 : 7 2,680 May 5, 1922 . ‘ : 1,940 
April 12, 1915 ‘ A 1,500 May 19, 1922 3 : 2,650 
July 8,1915 . 3 é 4,500 June 21, 1922 : " 1,870 
Aug. 4, 1915. 2 5 3,870 April 5, 1923 . : d 2,010 
Dec. 26, 1915 ‘ 3 2,900 April 29, 1923 < : 1,370 
April 1, 1916 . ‘ : 1,470 Oct. 24, 1923 . A - 1,760 
April 14, 1916 ‘ . 1,370 Nov. 30, 1923 z ‘ 1,520 
April 1, 1917 . r F 1,330 Dec. 6, 1923 . . a 1,560 
May 29, 1917 ‘ : 1,250 Jan. 11, 1924. ‘ ‘ 2,200 
Oct. 30, 1917 . < : 1,220 April 7, 1924 . : 2,270 
March 22, 1918 é . 1,220 April 19, 1924. 4 . 2,000 
March 28, 1919 : . 3,350 Sept. 10, 1924 5 é 1,380 
May 22, 1919 3 3,110 


Norr. — Discharge represents peak stage. 


FLOOD FLOWS OF NEW ENGLAND RIVERS. 365 


FARMINGTON RIVER NEAR New Boston, Mass. 
(Drainage area, 92.7 sq. mi.)* 


Records for 11 years, 1914 to 1924. 

Greatest flood in above period, 3,450 c. f. s., April 7, 1924 (river at flood stage 2 days). 
Second largest flood, 3,200 c. f. s., Oct. 26, 1913 (river at flood stage 2 days). 

Third largest flood, 2,600 c. f. s., Feb. 25, 1915 (river at flood stage 1 day). 

Lowest one-year flood, 1,010 c. f. s., March 22, 1918. 


Floods during Period of Daily Records.* 
_—— 


DATE Discharge, c. f. s. DaTE Discharge, c. f. s. 
Oct. 26, 1913. : : 3,200 April 13, 1920 : f 2,390 
Nov. 9, 1913 . a * 1,290 June 18, 1920 3 z 1,200 
March 28,1914. : 2,150 Aug. 16, 1920 4 : 1,960 
April 2, 1914 . E e 1,080 Oct. 1, 1920 . . 2,320 
April 8, 1914 . : : 2,080 Nov. 23, 1920 : : 2,030 
Jan. 7,1915 . : ; 2,350 Dec. 5, 1920 . é Ale 2,200 
Jan. 13, 1915 . ‘ ; 1,520 Dec. 14, 1920 ; : 2,240 
Jan. 18, 1915 . ; ; 1,420 March 9, 1921 : : 2,520 
Feb. 25, 1915 : , 2,600 March 13,1921. ; 1,310 
April 12, 1915 : = 1,540 April 17, 1921 : E 1,320 
July 8,1915 . ‘ ; 1,910 March 7, 1922 F ; 1,760 
Aug. 4,1915 . , ; 2,180 March 29,1922. ; 2,200 ' 
Dec. 26, 1915 : és 2,120 April 8, 1922 . : : 1,450 
Jan. 28, 1916. F : 1,280 May 5, 1922 . , ‘ 1,720 
April 1, 1916 . : ; 1,590 May 19, 1922 : : 1,230 
April 14, 1916 5 ; 1,240 June 21, 1922 : : 1,080 
Jan. 14, 1917 . z - 1,800 March 23,1923. : 1,150 
March 27, 1917 . P 1,900 April 5, 1923 . . z 1,800 
April 1, 1917 . : : 1,360 April 29, 1923 ; . 1,450 
March 22,1918. : 1,010 Oct. 24, 1923 . é : 1,720 
March 1,1919 .. : 1,230 Jan. 11, 1924. , ? 2,110 
March 28,1919. : 2,540 Jan. 17, 1924. : 4 1,160 
May 17, 1919 : R 1,040 April 7, 1924 . : ; 3,450 
May 22, 1919 : : 2,240 April 19, 1924 ; : 1,640 
April 5, 1920 . 2 : 1,630 May 12, 1924 ; : 1,170 


* No allowance made for storage in Otis Reservoir. Otis Reservoir controls an area of 
17.6 sq. mi. and it is probable that the gates were closed at times of flood flow. 


Norte. — Discharge represents peak stage. 


366 BOSTON SOCIETY OF CIVIL ENGINEERS. 
2 
Housatonic RIVER NEAR GREAT BARRINGTON, MAss. 
(Drainage area, 280 sq. mi.) 


Records for 11 years, 1914 to 1924. : 
(For greatest floods, 1901-24, see also data for Housatonic River at Gaylordsville, Conn.) 


Floods during Period of Daily Records 


en 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

March 29, 1914 3 c 5,220 April 3, 1920 . F 4,450 
April 3, 1914 . j P 3,460 April 15, 1920 “ : 3,910 
April 10, 1914 Z k 4,500 April 25, 1920 3 - 3,280 
April 17, 1914 a - 4,200 Oct. 1, 1920 . rn > 2,780 
April 21, 1914 ; 3,320 Dec. 7, 1920 . ; 4 3,320 
Feb. 16, 1915 F A 2,510 Dec. 16, 1920 + - 2,870 
Feb. 26, 1915 : : 3,850 March 10, 1921 5 A 4,800 
July 9,1915 . : J 4,100 March 8, 1922 ‘ ~ 3,180 
Dec. 26, 1915 3 A 3,800 March 29, 1922 . ‘ 3,900 
Jan. 28, 1916. : . 3,320 April 10, 1922 7 : 3,000 
March 31, 1916 5 5,300 May 20, 1922 * - 2,870 
April 15, 1916 4 s 2,960 March 24, 1923 : © 2,650 
March 28, 1917 . c 4,200 April 6, 1923 . : ; 4,650 
April 2, 1917 . i : 2,780 Oct. 25, $923 - . > 2,880 
March 23, 1918 & j 2,670 April 7, 1924 . : 3 4,900 
May 23, 1919 ; ; 2,490 April 19, 1924 é - 2,830 
March 18, 1920 5 - 2,490 


Note. — Discharge represents peak stage. 


HovusaTonic RIVER AT FALLS VILLAGE, CONN. 


(Drainage area, 644 sq. mi.) 


Records for 12 years, 1913 to 1924, 
(For greatest floods, 1901-24, see also data for Housatonic River at Gaylordsville, Conn.).. 


Floods during Period of Daily Records 


i neeeeeeeeeeeeeeeeeeeeeeeeneeeeeeee 


DATE Discharge, c. f. s. | DATE Discharge, c. f. s. 
March 29, 1913 : F 8,110 (a) Feb. 26, 1915 A . 5,850 (a) 
April 14, 1913 4 : 4,240 (a) July 10, 1915 . . ‘ 4,480 (a) 
Octn2 7eLOla 5 A 4,510 (a) Dec. 28, 1915 s : 5,670 (a) 
March 29, 1914 i ; 8,830 Jan. 29, 1916 . : : 4,770 (a) 
April 10, 1914 . 5,680 (a) April 3, 1916 . : 6,960 
April 22, 1914 : 3 4,280 (a) | April 16, 1916 ; ‘ 4,360 (a) 


Norr. — On dates marked (a) the discharge represents average for 24 hours; all others 
are for peak stage. 


FLOOD FLOWS OF NEW ENGLAND RIVERS. 367 


Housatonic River at FALLS VILLAGE, Conn. — Concluded. 


Floods during Period of Daily Records — Concluded 
eee 


DATE Discharge, c. f.s. DATE Discharge, c. f. s. 

March 29, 1917 Z ‘ 6,000 March 9, 1922 : : 5,230 
April 3, 1917 . = ‘ 4,340 March 31, 1922 5 s 4,840 
March 23, 1918 ‘ : 4,220 April 10, 1922 : . 4,300 
March 28, 1919 ‘ 4,320 March 25, 1923 é 5,460 
March 29, 1920 6 a | 7,950 April 6, 1923 . Cs z 5,570. 
April 15, 1920 ; ma 5,380 Jan. 12, 1924. 5 Z 4,330 
Oct. 2, 1920 . Z : 4,960 April 7, 1924 . 4 3 8,390 
Dec. 8, 1920 . , : 4,460 April 20, 1924 F 5 4,240 
March 11, 1921 ; : 5,490 


Note. — On dates marked (a) the discharge represents average for 24 hours; all others 
are for peak stage. 


HousATONIC RIVER AT GAYLORDSVILLE, CONN. 


(Drainage area, 1,020 sq. mi.) 
Records for 14 years, 1901 to 1914. 
Greatest flood in above period, 31,000 c. f. s., March 1, 1902 (river at flood stage 4 days). 
Second largest flood, 25,700 c. f. s., Feb. 21, 1903 (river at flood stage 5 days). 
Third largest flood, 20,300 c. f. s., Jan. 22, 1910 (river at flood stage 2 days). 
Lowest one-year flood, 8,800 c. f. s., March 30, 1911. 


Floods during Period of Daily Records 


DaTE Discharge, c. f. s. DaTE Discharge, c. f. s. 
March 11, 1901 - z 9,340 Jan.°7, 1905-3 5 . 13,700 P 
March 21, 1901 » s 17,900 P March 27, 1905 . A 12,100 P 
April 8, 1901 . 5 9,610 March 4, 1906 4 10,400 P 
April 22, 1901 3 ; 12,400 April 16, 1906 ‘ r 9,100 P 
Dec. 15, 1901 3 5 11,200 Oct. 30, 1907 . 5 2 17,300 P 
Dec. 30, 1901 E F 12,600 Nov. 8, 1907 . s 5 8,800 
Fane 22; 1902 . é 5 10,200 Feb. 16, 1908 5 5 12,900 
March 1, 1902 6 i 31,000 Feb. 20, 1909 3 5 10,400 
March 14, 1902 4 s 8,800 April 15, 1909 A 3 8,930 
Dec. 17, 1902 : 3 8,800 P Jan. 22,1910. 2 s 20,300 P 
Dec. 22, 1902 3 11,000 P March 2, 1910 5 A 13,500 P 
Feb. 21, 1903 : = 25,700 P March 30, 1911 : 8,800 P 
March 1, 1903 : 3 12,400 P Feb. 22, 1912 A : 11,500 
March 24, 1903 # Z 11,000 P March 13, 1912 5 - 11,000 P 
June 22, 1903 i c 10,200 P March 16, 1912 , at 12,100 P 
Oct. 9, 1903 . A : 12,900 P March 27, 1913 é 5 14,000 P 
Dec. 21, 1903 . 9,340 P March 29, 1914 a 5 14,900: 
March 8, 1904 a 6 12,600 P April 11, 1914 . 8,800 


Nore. — Discharge figures are for one reading a day, except those marked P, which cor- 
respond to the higher of two or more readings. ° 


368 BOSTON SOCIETY OF CIVIL ENGINEERS. 


WInooskr RIVER AT MONTPELIER, VT. 


(Drainage area, 420 sq. mi.) 


Records for 14 years, 1910 to 1923. 
Greatest flood in above period, 20,200 c. f. s., April 7, 1912 (river at flood stage 2 days). 
Second largest flood, 15,500 c. f. s., April 12, 1922 (river at flood stage 4 days). 
Third largest flood, 15,000 c. f. s., March 28, 1919 (river at flood stage 1 day). 
Lowest one-year flood, 5,420 c. f. s., April 7, 1911. 


Floods during Period of Daily Records 


a 


DaTE | Discharge, c. f. s. || DATE Discharge, c. f. s. 

March 3, 1910 | 5,540 C Oct: 31, F912 . $550 P 
April 7, 1911 . ‘ 5,420 C || Nov. 19, 1918 5,480 P 
April 7, 1912 . 20,200 H March 28, 1919 15,000 P 
April 16, 1912 7,900 B April 12, 1919 8,400 P 
May 21, 1912 5,440 B March 26, 1920 13,900 P 
May 31, 1912 6,640 B April 13, 1920 10,500 P 
Oct. 24, 1912 . 6,790 B April 24, 1920 5,450 P 
March 14, 1913 8,180 B Oct. 1, 1920 13,000 P 
March 22, 1913 5,700 B Dec..15, 1920 6,630 P 
March 27, 1913 15,000 H March 10, 1921 8,340 P 
April 20, 1914 10,600 B March 16, 1921 7,010 P 
April 12, 1915 9,000 P March 21, 1921 8,360 P 
Jan. 28, 1916. 5,790 A March 8, 1922 7,820 P 
April 2, 1916 . 6,630 P March 15, 1922 8,310 P 
March 28, 1917 10,600 P March 29, 1922 7,890 P 
June 12, 1917 6,140 A April 12, 1922 15,500 P 
Oct. 30, 1917 . 8,780 P April 6, 1923 . 11,100 P 
April 2, 1918 . 5,950 A April 30, 1923 8,750 P 
Oct. 6, 1918 é 9,070 P 


Note. — Flood stages determined as follows: A, average rate for 24 hours; B, higher 
of two readings; C, one reading; P, peak rate from water-stage recorder; H, from high-water 


mark. 


eee 


DATE 


Maximum DISCHARGE 


Galase 


. f. s. per 
Square Mile 


March 8, 1903 
March 26, 1904 
March 30, 1905 
Jan. 24, 1906 
April 16, 1906 
March 31, 1907 
Feb. 15, 1908 
Apuil 14, 1909 


23,600 (app.) 
31,000 (app.) 
16,100 (app.) 
21,200 (app.) 
15,800 (app.) 
16,000 (app.) 
18,900 (app.) 


15,900 (app.) 


Remarks 


21.85 
31.47 
16.34 
21. 52 
16.04 
16.24 
45.00 
37.86 


Winooski 
Winooski 
Winooski 
Winooski 
Winooski 
Winooski 
Winooski 


Winooski River near Winooski, Vt. 
River at Richmond, Vt. 
River at Richmond, Vt. 
River at Richmond, Vt. 
River at Richmond, Vt. 
River at Richmond, Vt. 
River at Montpelier. 

River at Montpelier. 
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LAMOILLE RIVER AT Capys FALLs, Vr. 
(Drainage area, 280 sq. mi.) 


Daily records for 10 years, 1914 to 1923, and miscellaneous data for earlier periods. 
Greatest known flood in 12 years, 11,700* c. f. s., April 8, 1912. 

Second largest known flood, 8,730 c. f. s., Oct. 1, 1920 (river at flood stage 1 day). 
Third largest known flood, 7,530 c. f. s., April 12, 1919 (river at flood stage 1 day). 
Lowest known one-year flood, 3,370 c. f. s., April 2, 1916. 


Floods during Period of Daily Records 
————— 


DATE | Discharge, c. f. s. DaTE. Discharge, c. f. s. 
April 20, 1914 é 6 7,250 April 6, 1920 . . 3,750 
Feb. 25, 1915 ; s 6,500 April 13, 1920 ‘ i 6,160 
April 11, 1915 3 : 6,500 April 24, 1920 5 é 4,090 
April 2, 1916 . F E 3,370 Oct. 1,1920 . : 3 8,730 
March 29, 1917 : E 3,620 (a) Dec. 5,.1920 . 3 F 3,630 
April 2, 1917. . ‘ 3,420 (a) Dec. 15, 1920 . 3 4,200 - 
April 21, 1917 : : 3,620 (a) March 9, 1921 F - 4,880 
June 12, 1917 . F 3,420 (a) March 16, 1921 f 2 4,240 
Oct. 30, 1917 . e F 7,430 March 21, 1921 A P 5,310 
April 2, 1918 . 3 E 4,550 (a) March 8, 1922 < F 3,900 
Oct. 6,1918 . ? E 6,400 March 29, 192? , i 4,000 
Oct. 31, 1918 . = 4 6,570 April 12, 1922 ‘ 3 7,360 
March 28, 1919 J : 4,380 June 18, 1922 3 Z 3,480 
April 12, 1919 - A 7,530 June 22, 1922 : ; 3,790 
Oct. 11, 1919 . = a 3,950 April 6, 1923 . 5 : 4,260 
Oct. 31, 1919 . ‘ = 3,510 April 23, 1923 : - 5,090 
March 27, 1920 5 F 5,150 April 30, 1923 E 3 5,820 


* Records for 1912 taken at Johnson, Vt., drainage area, 324 sq. mi. 


Notre. — On dates marked (a) the discharge represents average for 24 hours; all others 
are for peak stage. 
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Misstsquor RIVER NEAR RICHFORD, VT. 
(Drainage area, 445 sq. mi.) 


Records for 12 years, 1912 to 1923. 

Greatest flood in above period, 13,000 c. f. s., April 7, 1923 (river at flood stage 4 days). 
Second largest flood, 11,700 c. f. s., April 8, 1912 (river at flood stage 3 days). 

Third largest flood, 10,200 c. f. s., March 26, 1913 (river at flood stage 5 days). 

Lowest one-year flood, 5,500 c. f. s., April 13, 1915. 


Floods during Period of Daily Records 


ee  eeenenemnnnasmmesnasnnsmmnmmmed 


DATE Discharge, c. f. s. DATE Discharge, c. f. s. 

April 8, 1912 . 3 11,700 (t) April 7, 1919 . f 3 6,180 
April 17, 1912 7 3 8,450 (t) April 12, 1919 * 5 9,380 
April 23, 1912 : 6 8,100 (t) Oct. 31, 1919 . . 5 8,210 
June 1,1912 . c 3 8,200 (0) Nov. 13, 1919 : x 5,540 
Nov. 8, 1912 . ; A 5,550 (t) March 13, 1920 = ; 6,800 
Dec. 20, 1912 5 é 5,750 (0) March 17, 1920 a : 5,950 
March 26, 1913 ; : 10,200 (0) Oct.11474920.5< 5 , 8,170. 
April 20, 1914 : . 9,600 (t) Dec. 5, 1920 . . : 6,380 
April 13, 1915 : 5 5,500 (t) Dec. 15, 1920 2 > 6,350 
April 1, 1916 . 5 2 7,460 (a) Nov. 20, 1921 3 F 6,120 
March 28, 1917 mn é 5,600 (a) March 29, 1922 § 2 6,720 
April 3, 1917 . Fi 8,690 April 12, 1922 : % 9,510 
April 22,°1917 . P 6,240 (a) June 18, 1922 < : 8,910 
June 12, 1917 . r 6,120 (a) June 23, 1922 C ‘ 6,700 
Oct. 31, 1917 . x " 6,720 (a) June 29, 1922 = 5 5,640 
April 2, 1918 . ‘ ; 9,000 (a) |} April 7, 1923 . , : 13,000 
Oct..6, 1918 A ; 9,240 April 22, 1923 Q é 8,610 
Oct. 31, 1918 . , ‘ 8,460 April 30, 1923 ‘ g 9,170 
March 20, 1919 : e 8,650 


Notre. — On dates marked (t) the discharge corresponds to the higher of two readings a 
day; on dates marked (0) to one reading a day; on dates marked (a) to average for 24 hours; 
all others are for peak stage. No records were obtained March 20 to June 24, 1920, and March 8 
to June 13, 1921. 
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PRINCIPAL FLOODS OF THE CONNECTICUT RIVER, 1639-1924 


(From data compiled by the late Arthur Watson of Northampton, Mass., and made available 
by J. L. Harrison, Librarian, Forbes Library,* Northampton.) 


From the Matthew Grant, Windsor Church Records (original manu- 
scripts at Connecticut Historical Society), it is learned that, “the great flood 
of 1639 began the Sth of March. On the 11th it began to fall, but by reason 
of much rain on the 12th day it rose very high. On the 15th and 16th the 
flood had fallen near two feet, but on the 16th day was much rain and great 
wind out of the southeast which made it an exceeding great storm. It in- 
damaged houses and break down many trees so that by the casue of which rain 
all the 17th and 18th days the water rose very high, more than had ever been 
known by the Indians. On the 18th day at night there was a great feat of 
another storm of wind and rain. It began, but it pleased the Lord, it ceased 
quickly and by morning one might perceive the water was begun to fall and 
so it continued. On the 22nd day at night, it was well fallen and yet it was as 
high as the highest flood we had known before.” 

In Massachusetts Collections, 4th Series, vol. 8, there is a feces from 
John Haynes to John Winthrop, dated Wethersfield, 27th first month, 2.e., 
March 27. ‘Wee have lately hadd great floods that cam upp to some of our 
howses, and carryed away a good parte of our fences in our lowe grounds. 
Otherwise, wee blesse the Lord, we are generally in good health.” 

The flood of 1692 was the result of rain that fell almost continuously 
for five days. The diary of Capt. Lawrence Hammond of Boston and Charles- 
town refers to this flood as follows: ‘‘February 23, 1692, Rain in ye nite and 
continued all ye week, more or less to rain wth much wind, betw ye S. E. & 
N. E. 28th likewise much rain and wind, som raine ye 29 also. March 1, 
wind at N. W. & cleare weather. These rains wth ye violent sudden melting 
of ye snow in ye wilderness caused much a sudden & violent flood yt hath 
done abundance of damage in most parts of ye country. Carrying away 
bridges, mills, etc. Connecticut River 3 feet higher yn ever it was known 
before, destroyed mch cattel in ye meadows, carryed away som Houses & 
washed away in many places ye very land wth ye English graine sown it it” 

The next extraordinary flood of which we have record occurred in 
March, 1801, being the result of a three-day heavy rain, causing “streams 
to rise to unexampled height, and resulting in an immediate inundation and 
destruction of property.” 

“1854, May 3, Messrs. Editors, Springfield Republican. Having lived 
within 200 rods of the Conn. River since 1799 and during that time having 
paid some attention to the floods of the river, I note as the first that of 1801, 


* Descriptions of early floods of the Connecticut River and a large amount of data relating 
to Connecticut River floods were collected by Mr. Watson and are now in the Forbes Library, 
Northampton, Mass. W. W. Neifert, Meteorologist, United States Weather Bureau, furnished 
a considerable part of the data. 
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known here as the ‘Jefferson Flood’. The next in magnitude was the flood 
of 1843 in connection with which there was some controversy as to the rela- 
tive height of the two. By my observation that of 1843 fell between 6 and 7 
inches short of the flood of 1801. When that of 1843 occurred we determined 
to silence all cavil in future in this vicinity and we accordingly erected a stone 
monument on a stone foundation below the frost with the year, month, and 
day of the month, cut into same, and above all a line marked “waterline’’. 
The flood of the present year which we will christen the ‘Hoosac Tunnel 
Flood’ (events long to be remembered by the good people of Mass.) exceeds 
that of 1801, at least a foot and that of 1843, 1 ft. & 6} inches, at the location 
where these notes were taken in the south part of West Springfield. Whether 
the dam at Windsor Locks has any effect here we are unable to say, perhaps 
it may. But as to the relative height of the last named floods, that statement 
is correct as many can testify as the mark was visible by numbers every half 
hour during the day and evening of Sunday last while the water was rising 
and further my own and my neighbors fields which were above water in the 
flood of 1801 were now submerged on level ground 1 foot or more. Yours, 
THREE SCORE AND THIRTEEN”’. 


The greatest flood within authentic record at Hartford was in May, 1854, 
with a gage reading of 29.8 feet. This was at a period when all the forests 
of the upper watershed were still intact. It was, however, not a remarkable 
flood in the Merrimack, the only other New England river for which de- 
pendable records for that time are available. This was due to the prevalence 
of heavy rain, which began on the evening of April 27 and continued, prac- 
tically without intermission, until noon of May 1, a period of about ninety 
hours. There is some evidence showing that a week prior to the rain a foot 
of wet snow fell over the upper watershed, and it is possible that there was 
still some of the winter’s snow on the north slopes in New Hampshire and 
Vermont at the beginning of the warm spell that immediately preceded the 
heavy rain which deposited nearly seven inches at Hartford. That the 
“oldest inhabitant” existed at that time, is evidenced by the following extract 
from The Hartford Times: 

“The ‘oldest inhabitant’ can no longer crow. The great flood of 1801 
which has so long formed the standing proof of the greatness of the past and 
the degeneracy of the present age, and which few expected to see equalled 
during the present century, has been beaten hollow in this year of our Lord, 
1854. For three days and three nights the celestial water gates have been 
thrown open and we have had a perfect Noachin deluge as the result. Aquarius 
has ruled the roost and if water had been the universal solvent which the an- 
cient philosophers declared it to be, there would have been nothing left of 
this drenched and drowned town. No man living has seen so great a fall of 
water from one storm in these parts. Hence forward 1801 must hide his 
diminished head and 1854 be duly installed as the cock — not of the walk — 
but of the century in the water line.”’ 
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The flood of April, 1862, was due wholly to melting snow and the break- 
ing up of ice in the streams. There was only relatively light rain throughout 
the valley before the flood, but the day temperatures were above sixty degrees 
for nearly a week prior to the high water. 

Little is known of the flood of August, 1856, except that through the 
weather reports made to the Smithsonian Institution at the time we learn 
that it was caused by heavy rains throughout the valley of the Connecticut. 
Probably the greatest of all summer floods in this valley was the so-called 
“pumpkin flood”, in October, 1869. This remarkable visitation ranks among 
the half dozen large floods in New England during the past eighty years, 
and came at a season of the year when the streams are usually at a low stage. 
It was caused by a “northeaster”’ of great vigor that swept the states from 
Florida to the St. Lawrence Valley, with the greatest fall of rain directly over 
the Connecticut Valley and its tributary streams. The heaviest rain was 
over the lower reaches, the amount measured at Hartford being slightly over 
eight inches. Great damage resulted to the farmers along the valley, as all 
crops were not yet harvested. It is reported that the flood removed every 
pumpkin from the fields along the river banks as far as it reached, and old 
residents say that the stream was jammed full of pumpkins from Deerfield 
south. These heavy summer rains are due to an unusually rare combination 
of atmospheric conditions that occur perhaps two or three times in a century, 
and suggest that the probability of a summer flood cannot be eliminated; 
however, the occurrence is not frequent. 

The floods of 1895 and 1896 were due in both cases to heavy and con- 
tinued rains at a time when the snow was sufficient, when reduced to water, 
to greatly intensify the freshet conditions. The high water of 1913 — which 
we all remember — was entirely a heavy rain flood. The mild rainy weather 
of March 20 to 22 reduced to water the snow and ice yet remaining in the 
woods and mountains, and there being considerable frost in the ground con- 
ditions were favorable for a rapid run-off. Hence the smaller streams soon 
filled to overflowing banks, and were augmented by heavy rains two days 
later (falling on thoroughly saturated ground where not frozen). A sharp rise 
in the larger streams quickly followed. In addition, these larger streams were 
still running relatively high in connection with freshet conditions of the 
previous week. An immense volume of water was soon sweeping down from 
the north with irresistible force, inundating thousands of acres of land, and 
doing damage of such extent that the total value could not be estimated in a 
monetary sense. It produced at Hartford the highest water since 1896, and 
in the upper valley, where the rainfall was the heaviest, the greatest flood 
since 1869. It is further claimed by elderly people in upper Vermont that 
the crest wave was even higher than during the 1854 flood. 
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Comparative Heights of Principal Floods of the Connecticut River, 1639-1924. 


eo, 


DATE RIVER STAGES (IN FEET) Peele 
ae 
ringfield, Holvoke, aS 

Year Month oa i ae : Bass eta 
1639 Mar. 18 “Great flood”’ = = - 
1642 May-June “Great flood”’ - _ a 
1683 July—Aug. 26.0 - = _ 
1692 Feb.—Mar. 26.2 - = = 
1767 Jan. 512 5. E “Great | flood” = = 
1793 Feb. 21 “Great | flood” = = 
1798 Mar. 25 “Great | flood” = a. 
1801 Mar. 20 2e5 21.2 ‘‘ Jefferson flood” 
1807 Feb. 1 “*Great | flood” = a. 
1818 Mar. 3 “Great | flood”’ = es 
1824 Feb. 24 ‘*Great | flood”’ - - 
1827 Mar. 30 “Great | flood” = # 
1838 Jan. 28 23.0 - - ses 
1839 Jan. 29 24.2 - - = 
1841 Jan. 9 26.3 - - aa 
1843 Mar. 29 21 e2 20.7 = =. 
1852 Apr. 24 23.2 19.5 - 5 
1854 Mavala 29.8 22.2 — = 
1856 Aug. 21-22 2353 18.9 — = 
1859 Mar. 19-20 26.4 20.5 - a 
1862 Apr. 20-21 28.7 22.0 - — 
1865 Mar. 18-20 24.8 3 18.0 = — 
1869 Apr. 22-23 26.7 20.5 V1.2 - 
1869 Qct. 5-6 - 26.3 21.0 12,7 - 
1870 Apr. 20-21. PAN 19.0 9.5 - 
1874 arin) Ou. ¢ 23.9 17.5 8.0 ~ 
1878 Dec. 11-13 24.5 18.5 9.2 = 
1893 May 5-6 24.0 18.1 8.4 - 
1895 Apr.' 16-17 251. 7 20.2 9.6 - 
1896 Mar. 2-3 26.5 20.2 9.5 - 
1900 Feb. 14-15 23.4 17.0 - 
1901 Apr. 8-10 25.8 19.7 11.4 - 
1902 Mar: 4. 25.3 19,2 10.8 - 
1903 Mar. 24-25 23.4 17.4 10.6 - 
1904 Apr. 30 . F 21.4 - - 70,600 
1905 Mar, 31—Apr. 2 24.0 LS 10.6 95,400 
1906 May 29-30 18.5 - 69,300 
1907 Nov. 8-9 20.3 | 9.0 74,300 
1908 Mar, 30-31 18.2 syal 7.6 64,700 
1909 Apr. 16-17 24.7 18.5 10.6 96,200 
1910 Jan. 23 20.0 15.0 75. 57,300 


Note. — Zero of gage at Hartford is mean tide at Saybrook, Conn. Stages at Springfield 
referred to a datum 37.8 feet above Hartford base. Zero of gage at Holyoke is crest of dam 
which, since 1901, is 97.975 feet above Hartford base. 
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Comparative Heights of Principal Floods of the Connecticut River, 1639-1924 


— Concluded 
ee eee ee 

DaTE RIVER STAGES (IN FEET) Peak Dis- 

charge at 

Grice 

ear Month Hartford, | Souinefeld, | Holyoke, "eeu per 
1911 Apr. 16-17 ; : i5:S 11.9 2 59,300 
1912 Apr. 9-10 : G Zicz 16.1 9.3 84,500 
1913 Mar. 28-29 5 3 26.3 20.9 12.0 108,000 
1914 Apr. 21-23 : ; EL 70) 9.9 90,000 
1915 Feb. 26-27 ‘ 5 20.6 15.6 8.8 77,100 
1916 Apr. 2-3 " : 20.8 15.6 8.9 74,900 
1917 Mar. 29-30 : F 18.3 13:55 7.4 63,700 
1918 Apr. 3-4 2 5 18.8 14.0 129 70,200 
1919 Mar. 29-30 - 3 19.8 15.0 OS, 78,200 
1920 Mar. 28-30 4 , 22.5 i733 9.83 97,000 
1921 Mar. 10-12 = : 19.9 1525 8.86 76,500 
1922 Apr. 13-14 : 24.5 19.4 11735 103,700 
1923 Apr. 7-8 = = 22.0 16.8 9.35 85,000 
1924 Apr. 7-8 3 3 20.7 14.5 7.8 60,900 
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SOME WORK DONE BY ENGINEERING FOUNDATION 


A BriEF RESUME * 


But little has been printed by the technical journals about 
Engineering Foundation. Some facts of its activities are, there- 
fore, in order. 

Founded in 1914, the first gift for endowment, $200,000, 
was delivered to United Engineering Society as trustee on 
February 24, 1915. Only the income could be expended. Mem- 
bers of the Foundation Board were elected March 25, 1915, 
and met for organizing April 15. With no expendable funds 
yet accumulated and less than $10,000 a year in prospect, no 
project could be undertaken immediately. 

The great war was on. Within the year from the Founda- 
tion’s first meeting, indications multiplied that the United States 
could not keep out. Scientific associations and engineering 
societies perceived the urgency for comprehensive organization. 
In June, 1916, under leadership of the National Academy of 
Sciences and the Founder Engineering Societies, the National 
Research Council was created. No funds were in hand. En- 
gineering Foundation met the emergency by proffering its income. 
It provided offices in Engineering Societies Building and en- 
gaged Dr. Cary T. Hutchinson as secretary. Its founder, Mr. 
Ambrose Swasey, and Vice-Chairman Edward Dean Adams, 
each contributed $5,000 to supplement the income. With this 
aid the Research Council was established and soon had funds 
from other sources. In 1919, when funds for endowment and a 
building were offered conditionally to the Academy and the 
Research Council, the two members of the Foundation just 
mentioned were among the contributors who made possible 
the purchase of the site near the Lincoln Memorial in Washing- 

.ton. From this beginning Engineering Foundation has co-op- 
erated continuously with National Research Council, especially 
MARMARA naiie Rt tm Mer 


* Prepared by Alfred D. Flinn, Director of Engineering Foundation. 
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its Division of Engineering and Industrial Research. This 
division occupies offices in Engineering Societies Building, New 
York, as guest of the Foundation, and the Foundation has been 
assigned a room in the new building of the Academy and the 
Council. 

During the war, fatigue failures of airplane parts led to 
study of this old problem of fatigue of metals. Funds for ex- 
perimentation were not then forthcoming. In 1919, Engineering 
Foundation appropriated $30,000 for a two-year program pre- 
pared by the National Research Council, to be carried out in 
co-operation with the University of Illinois. Industries became 
interested; the investigation is still in progress. General Electric 
Company, Allis-Chalmers Manufacturing Company, Western 
Electric Company and the Copper and Brass Research Associa- 
tion have contributed in cash $61,000, besides services and 
materials. Several other companies have supplied materials and 
services, as have also numerous engineers and scientists. Con- 
tributions of services, facilities and publications by the University 
for the past five years could not have been purchased for less 
than $50,000. Valuable additions to knowledge and theory 
have been made. Other important investigations in this country 
and abroad have been stimulated. 

With research committees of its Founder Societies Engineer- 
ing Foundation is co-operating in investigations of concrete and 
reinforced-concrete arches, steel columns for buildings: and 
bridges, mining methods, rock-drill steels, properties of steam, 
bearing metals, lubrication, and strength of gears. Besides the 
Foundation’s appropriations, totaling $15,000, contributions 
from industries and other sources aggregate more than $100,000. 

In response to request from engineers in the far West, the 
Arch Dam Investigation was organized. The States of Cali- 
fornia and Oregon, the United States Bureau of Reclamation, 
the city of San Francisco, several power companies, four uni- 
versities and a number of engineers in this and other countries 
are co-operating. Under the leadership of Vice-President W. 
A. Brackenridge, of the Southern California Edison Company, 
a special fund of $100,000 is being raised for construction of a 
test dam 60 feet or more in height, upon which extensive ex- 
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periments during and after construction will be performed. 
Subscriptions of the companies and the Foundation total to date 
$50,000. Additional contributions are being solicited. Obser- 
vations on existing dams and dams under construction are in 
progress. 

Engineering Foundation joined with National Research 
Council in the world-wide Marine Piling Investigation, in es- 
tablishing the Advisory Board on Highway Research and the 
American Bureau of Welding, and in compiling a directory of 
research laboratories in United States industries. 

Personnel Research Federation has been created by col- 
laboration of Engineering Foundation with National Research 
Council ‘‘for furtherance of research activities pertaining to 
personnel in industry, commerce, education and government 
wherever such researches are conducted in the spirit and with 
the methods of science.’’ A group of gentlemen are now pro- 
viding $100,000 for the support of this research organization for 
the next five years. This Federation publishes the ‘‘ Journal 
of Personnel Research,”’ now in its third volume. 

Engineering Foundation has been also a bureau of informa- 
tion. It has contributed to promotion of research by publica- 
tions, publicity, correspondence, and participation in meetings of 
various organizations. ~Notable among its publications have 
been a Directory of Hydraulic Laboratories in the United States 
and the Research Narratives. Since January, 1921, the Narra- 
tives have been mailed in leaflet form to many men prominent 
in finance, industry, engineering and education, and reprinted 
in newspapers of this and other countries even as far away as 
Australia, and in technical and other periodicals all over America 
and as distant as China. The first fifty Narratives were recently 
republished as a book by Williams & Wilkins Company, Balti- 
more, and are being sold by it for the Foundation at the cost 
of publication and delivery, fifty cents a copy. The book is 
having a wide sale. 

The latest annual report shows that the total income of the 
Foundation for nine years, to December 31, 1923, was $169,600. 
Expenditures have been as follows: 
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Aid in establishing National Research Council. ; . . $10,500 
Support of Division of Engineering and Industrial Research : 26,000 
Research projects. ‘ : : , : : , ‘ 57,000 
Promotion of research ’ : : : ; 2 : 2 17,200 
Administrative expenses . ; < . ; ‘ : ; 24,300 

Total expenditures . 2 < : : , ; . $135,000 


There was accumulated for commitments and unforeseeable opportunities 
or emergencies a reserve of $34,600. 


During the past year, 190 leading engineers in 27 cities have 
accepted invitation to serve as informal local representatives. 
They include one State governor, many past and present officers 
of the national and local societies, and executives of important 
corporations. 

Mr. Swasey continues his keen interest in the Foundation 
and is a frequent visitor. Although his generous contributions, 
totaling half a million dollars, have not yet been supplemented, 
as is his earnest desire and that of the Founder Societies, inti- 
mation has been received of several intended legacies of unknown 
amounts. Effort is being made to increase this endowment so 
that larger work may be done. The presidents and other repre- 
sentatives of the Founder Societies are aiding. 

Many useful projects of the societies and the Foundation 
await larger resources. Nevertheless, by using its funds to 
inspire and aid and supplement, the Foundation has accom- 
plished co-operatively some noteworthy results. As it approaches 
the end of its first decade, the Foundation looks forward to a 
future of greater service with the united support of the profes- 
sion, of the industries, and of individuals who have built fortunes 


upon engineering. 
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MEMOIRS OF DECEASED MEMBERS 
WALTER HOWARD SAWYER * 


WALTER HowarpD SAWYER (born in Middletown, Conn., 
1867; died December 21, 1923) son of John M. and Mary 
James Sawyer. Thrown on his own resources at an early age he 
worked his way through school and graduated from Bromfield 
Academy in Harvard, Mass., 1885 to 1886, with Shedd & Sawyer, 
Boston, Mass., on general office work, weir computations, and 
watershed surveys; winter 1886-1887, rodman and _ leveler, 
New York & Boston Rapid Transit Railroad, preliminary sur- 
veys; summer 1887 to spring 1890, with Ernest W. Bowditch, 
Boston; one year, engineer of construction of Dam No. 4 and 
in charge of construction on estate of H. O. Havemeyer in 
Greenwich and Stamford, Conn.; made preliminary surveys 
for sewerage system at Newburyport, Mass.; 1890, with E. A. 
Buss, Boston, Mass., on watershed surveys, and at Rumford 
Falls, Me., as resident engineer in charge of surveys and con- 
struction; 1891-1892, at Burlington Woolen Mill, Winooski, 
Vt., the latter year in the laboratory analyzing dyestuffs and 
oils; 1893, employed in development of process for recovery 
of waste indigo from waste liquors of woolen mills; 1894 to 
January, 1902, with Edward Sawyer, Boston, making weir and 
current meter measurements of flow of water; inspection of water 
wheels and general work of computing the amount of water 
used at the different mills at Lewiston, Me., preparing engineer- 
ing facts in legal cases (question of water rights); in charge of 
construction of hydraulic development at Hooksett Falls, N. H.; 
obtaining facts for a report to Metropolitan Water Board on 
damages by proposed diversion of water; in charge of planning 
and construction of foundation for Massachusetts Storage 


* Memoir prepared by H. S. Boardman and C. H. Pierce. 
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Warehouse Company, Boston; rebuilt Union Water Power 
Company’s Dam No. 5 at Lewiston, Me.: also, from 1896, in 
private practice as follows: engineer for Samson Cordage Works, 
Shirley, Mass., planned and built storehouse, rebuilt portion 
of one of the dams after a washout, reconstructed portion of 
foundation of main mill, planned and built hydro-electric power 
station, repaired and strengthened reservoir dam, and planned 
and built an extension of private water system; made report 
on a storage system for Ludlow Manufacturing Company, 
Ludlow, Mass.; planned and built Pureoxia Distilled Water 
Plant, Boston; engineer for New England Sanitary Products 
Company, Boston, for designing garbage dock; designed and 
built 600 horse power hydraulic development for Androscoggin 
Mill, Lewiston, Me.; also engineer in various legal cases regard- 
ing water rights, etc.; employed by town of Lisbon, Me., in 
construction of combined sewerage system by North Conway 
Company, New Hampshire, in the determination of value of 
works. 

In February, 1902, Mr. Sawyer was appointed agent of the 
Union Water Power Company, at Lewiston, Me., having re- 
sponsible charge of the extensive storage system at the head- 
waters of the Androscoggin River and of the large water-power 
interests of that company at Lewiston. In 1909 he was ap- 
pointed agent and hydraulic engineer of the Androscoggin Reser- 
voir Company of Lewiston, —a company formed for the purpose 
of developing additional storage at the headwaters of the Andros- 
- coggin River, —in which connection he promoted and helped 
design and build the Aziscohos Dam, located in Lincoln Planta- 
tion, which created a storage basin with a capacity of 9,500,- 
000,000 cubic feet. The development of the resources of these 
two companies was Mr. Sawyer’s great aim in life. 

In private practice he was a member of the firm of Sawyer 
& Moulton, engineers of Portland and Lewiston, Me., from 1909 
to 1914, and of the firm Sawyer & Bean, consulting and hydraulic 
engineers of Lewiston, from 1918 until his death. 

On April 23, 1900, Mr. Sawyer was married to Helen F. 
Hayes of Wellesley, Mass., who, with one daughter, Elizabeth 
Hayes Sawyer, and two sisters, survives him. 
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Mr. Sawyer was the inventor of an adjustable log sluice for 
high dams; of a method of measurement of water by electro- 
chemical means; of a method of sewage treatment; and the 
author of ‘‘ Monograph on Ice Expansion.”’ 

He was widely consulted in water-power matters, especially 
water-storage problems, having been considered an authority 
on such questions. Professionally he will be remembered best 
for his successful work in developing the storage resources and 
in regulating the flow of the Androscoggin River in Maine. By 
his skill, his knowledge, his faith in his projects, his tact and 
honest methods, he brought his visions to practical completion, 
giving to that section of Maine a prosperity which it had never 
known. before. 

In civic matters he served his home city of Auburn, Me., as 
alderman and as member of the Water Board for two years, and 
was one of the leaders in the movement which gave the city its 
present city manager form of government. He was responsible 
for the formation of the Auburn Sewerage District and served as 
a member of the Board. 

During the World War he was an active member of the 
Maine Public Safety Committee, secretary and treasurer of the 
Androscoggin County Committee of Public Safety, and member 
of the Federal Milk Commission of New England for the State 
of Maine. 

Mr. Sawyer was a practical man,:a firm believer in private 
enterprise and hard work, and possessed of a high sense of honor 
and justice. His business associates, neighbors, and many 
young men struggling for an education know the kind heart 
of the man whose keen judgment, pleasant word, and practical 
assistance made the day brighter and the path of life easier. His. 
home was a delight to his friends; his love of flowers and children 
gave a glimpse of the splendid heart of the man. 

One who knew him from boyhood paid him this tribute: 


He was cheerful, earnest, thoroughgoing all the way along; to know him 
was to appreciate the full measure of his manhood. The world is richer for 


his journey through it, the poorer for the journey’s having come to a too early 
end. 


MEMOIRS OF DECEASED MEMBERS. 383 


He was a member of the American Society of Civil Engineers, 
the Boston Society of Civil Engineers, and of the New England 
Water Works Association, a Charter Member and Past President 
of the Maine Society of Civil Engineers, a member of the 
American Society for Municipal Improvements, and of numerous 
clubs. On June 7, 1920, the honorary degree of Master of Science 
was conferred on him by the University of Maine in recognition 
of his attainments in the engineering field. 


CHARLES ALFRED MAY * 


CHARLES ALFRED May met a sudden and untimely death at 
Framingham, Mass., on December 21, 1923, as he was preparing 
to return home for the Christmas holiday. 

Born in Fair Haven, Vt., on August 11, 1902, the son of 
Charles Leon and Mabel M. May, he attended the public schools 
of that town and was graduated from the high school as valedic- 
torian of his class. 

Coming to Boston, Mr. May entered the Northeastern 
University; after a two-year course in civil engineering, he 
entered the employ of Apsinwall & Lincoln as instrument man, 
and was later employed by Barbour & Dixon as instrument man 
and inspector on the construction of sewerage works for the 
town of Framingham. 

Mr. May was a junior member of the Boston Society of Civil 
Engineers, being admitted to membership on December 21, 
1921, the second anniversary of which being, strangely enough, 
the date of his death. 

Possessed of a quiet, unassuming disposition, making few 
acquaintances, but each one a friend, his one objective being 
success in his chosen profession, which seemed assured on account 
of his faithful, accurate and conscientious work, his passing is 
indeed a loss to all who knew him. 


* Memoir prepared by F. W. Haley. 
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PROCEEDINGS 


MINUTES OF MEETINGS 


Boston SoOcrIety oF CIvIL ENGINEERS 


Boston, Sept. 30, 1924. — A regular meeting of the Boston 
Society of Civil Engineers was held today at the Boston City 
Club, and was called to order by the President, Edwin H. 
Rogers, at6 P.M. There were about 40 members present. 

The minutes of the previous meeting were approved as 
printed in the June JOURNAL. 

The Secretary announced the names of those elected to 
membership by the Board of Government at meetings held on 
June 25, 1924, and Sept. 30, 1924. 

June 25, 1924. — Members: H. L. Bowman, N. E. Hadley, 
Sumner Hazlewood, P. H. Kitfield, C. D. Proctor. 

Sept. 30, 1924. — Members: Hyman Felderman, L. A. 
Gillett.* 

Juniors: R. T. Lassiter, E. J. MacDonald. 

In accordance with a recommendation of the Board, and 
upon a motion by Mr. F. O. Whitney, it was voted that the 
Board of Government be authorized to use the income from the 
permanent fund for the current year to such an extent as they 
deemed necessary in payment of the current expenses of the 


Society. In accordance with the By-Laws an affirmative vote 


* Transferred from grade of Junior. 
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by the Society at two successive meetings is necessary to au- 
thorize such action. 

The President, Edwin H. Rogers, announced that the 
American Society for Municipal Improvements had invited the 
members of the Boston Society of Civil Engineers and of the 
Northeastern Section, American Society of Civil Engineers, to 
be their guests at a dinner to be held this evening at the City 
Club. It was voted that the Society express to the American 
Society for Municipal Improvements its appreciation of their 
kindness in extending this invitation to them. 

There being no further business the meeting was adjourned 
at 6.15 P.M. 

The members then attended the dinner in the auditorium 
of the City Club. Following the dinner Harvey N. Shepard 
gave an illustrated talk on the ‘‘Temples of South India’’, and 
Albert A. Northrop presented, through the courtesy of Stone & 
Webster, Inc., a film on ‘‘Power”, depicting the development 
of steam power up to the present time. 

About 225 attended the dinner and joint evening meeting. 

J. B. Bascock, Secretary. 


APPLICATIONS FOR MEMBERSHIP 
[October 15, 1924.] 


THE By-Laws provide that the Board of Government shall 
consider applications for membership with reference to the 
eligibility of each candidate for admission and shall determine 
the proper grade of membership to which he is entitled. 

The Board must depend largely upon the members of the 
Society for the information which will enable it to arrive at a 
just conclusion. Every member is therefore urged to communi- 
cate promptly any facts in relation to the personal character or 
professional reputation and experience of the candidates which 
will assist the Board in its consideration. Communications 


relating to applicants are considered by the Board as strictly 
confidential. 
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The fact that applicants give the names of certain members 
as reference does not necessarily mean that such members en- 
dorse the candidate. 


The Board of Government will not consider applications 
until the expiration of twenty (20) days from the date given. 


For Admission 


BREITBEIL, CHARLES Epwarp, Boston, Mass. (Age 24, b. Louisville, 
Ky.) Attended Rensselaer Polytechnic Institute for one year and then 
transferred to civil engineering department of Massachusetts Institute of 
Technology and spent three years there. Experience began as draftsman in 
the bridge department of L. & N. Railroad in June, 1916, transferred to rod- 
man and later to transitman. In 1918 became topographical draftsman on 
railway location party; in July, 1918, enlisted in Projects Division, United 
States Navy; served as assistant engineer in city of Louisville, Ky.; as 
municipal engineer in Middleborough, Mass.; on electric-mechanical investi- 
gation, and at present is a bridge designer, senior engineer assistant, Depart- 
ment of Public Works, Division of Highways, State House, City. Refers to 
A. O. Bradshaw, F. H. Morris, J. H. O’Connor, M. P. Smith, Sidney Smith, 
A. E. Sulesky. 

CRANDALL, JAMES LyLE, Malden, Mass. (Age 57, b. New Bedford, 
Mass.) Educated in Halifax, N.S. Then engaged with his father in engineer- 
ing construction, principally the design and construction of railway dry 
docks. In 1890 became engineer in charge of this work, since which time 
has been principally engaged in work of this character and other water-front 
structures. In 1918-20 was consulting engineer to United States Navy 
Department and United States Shipping Board. Now president and chief 
engineer of The Crandall Engineering Company. Refers to J. S. Crandall, 
R. W. Horne, E. S. Larned, R. H. Lindgren. ; 

Hoorer, Mortimer B. A., Dorchester, Mass. (Age 54, b. Attleboro, 
Mass.) Technical-training through I. C. C. Correspondence School and Lowell 
Institute. 1886-90 in City Engineer’s office, Providence, R. I.; hydro-electric 
plant, 1891; New York, New Haven & Hartford Railroad, 1893; Boston & 
Albany Railroad, as draftsman to assistant engineer, 1895-1910; Boston & 
Maine Railroad engineering, 1910-12; with directors of the Port of Boston, 
1912-14; New York, New Haven & Hartford Railroad, valuation work, 
1914-21; New England Railroad Committee,.railroad studies, 1922-23; and 
with Metropolitan Planning Board, assistant engineer, 1923-24. Refers to 
G. W. Cutting, Jr., E. H. Rogers, F. B. Rowell, G. T. Sampson, J. C. S. Taber. 

Lewis, Harry, Boston, Mass. (Age 28, b. Boston, Mass.) Has had 
one year at Northeastern University and four years at Tufts Engineering 
School, where he graduated with degree B.S. in civil engineering in 1924. 
With George A. Fuller Construction Company during the summer of 1923 
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as instrument man, estimator and general engineering. Is now with the state 
of Massachusetts as senior assistant engineer, Grade B, at the State House. 
Refers to Robinson Abbott, A. B. Appleton, W. H. Lee, E. R. McCarthy. 

PIERCE, JOHN FRANKLIN, South Weymouth, Mass. (Age 27, b. Essex, 
Mass.) Three and a half years in Massachusetts Institute of Technology, 
civil engineering course; Northeastern University, one year. Draftsman 
with the city of Medford, October, 1919, to June, 1920; in the sewer depart- 
ment, Milton, through the summer of 1922; with Roanoke Water Works, 
1923-24; now with Metcalf & Eddy as resident engineer on construction. 
Refers to H. B. Alvord, L. G. Brackett, C. S. Ell, C. F. Joy, Jr., J. W. Ray- 
mond, Jr. 

SHURTLEFF, ARTHUR A., Boston, Mass. (Age 54, b. Boston, Mass.) 
Graduate of Massachusetts Institute of Technology in 1894, and of Harvard 
in 1896. Landscape architect and consultant on town planning. Refers to 
H. P. Eddy, Desmond FitzGerald, R. K. Hale, H. I. Harriman, E. H. Rogers, 
J. R. Worcester. 

TsaGARIs, DEAN PETER, Lowell, Mass. (Age 22, b. Greece.) Came to 
this country at the age of three years. Educated in the public schools, gradu- 
ating from high school in Lowell in 1920, and entered Tufts College Engineer- 
ing School, from which he graduated in 1924 in civil engineering. During 
his college years was engaged in property surveys and reinforced concrete 
mill building; shortly after graduating became connected with a private 
office in Lowell, where he is in charge of architectural engineering. Is now in 
partnership with T. W. Parke. Refers to Robinson Abbott, Pusey Jones, 
S. S. Kent, K. C. Reynolds, A. T. Safford. 


For Transfer 


Keitu, Scott, Newton, Mass. (Age 26, b. Newton, Mass.) Graduate 
of Massachusetts Institute of Technology, 1918; from October, 1918, to 
January, 1919, intensive naval architectural course at Massachusetts Institute 
of Technology. From January, 1919 to June, 1919, with a shipbuilding 
company; June, 1919, to June, 1920, assistant in civil engineering at Massa- 
chusetts Institute of Technology; June, 1920, to date, assistant engineer 
with Metcalf & Eddy. Refers to J. B. Babcock, C. E. Carter, H. P. Eddy, 
J. W. Raymond, A. L. Shaw, J. P- Wentworth. 

MIRABELLI, EUGENE, Dorchester, Mass. (Age 26, b. Boston, Mass.) _ 
Graduate of Massachusetts Institute of Technology, 1918, degree of S.B: 
in civil engineering. January, 1919, to October, 1920, assistant engineer, 
McClintic-Marshall Company; 1920 to present, instructor in civil engineering 
at Massachusetts Institute of Technology. Refers to J. B. Babcock, H. A. 
Gray, Erwin Harsch, C. M. Spofford. 
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LIST OF MEMBERS 


ADDITIONS 
FELDERMAN, HYMAN . : : ‘ . 10 Pinckney St., Boston, Mass. 
HAZLEWOOD, SUMNER . , . P.O. Box 710, Portland, Me. 
MacDonaLp, Epmunp J. . : 156 Mt. Vernon St., Newtonville, Mass. 
Noyes, Joun H. L. . : : 4 . 401 City Hall, Boston, Mass. 


CHANGES OF ADDRESS 


BETTON, JAMES M. . : . 1870 Wyoming Ave., Washington, D. C. 
BREWER, BERTRAM . : : : Black Rock Rd., Cohasset, Mass. 
KIMBALL, JOSEPH H. ; : : . City Hall, Cumberland, Md. 
LampigE, A. L. . ; , : : . 11 Chester St., Allston, Mass. 
PorTER, ARTHUR P. . : . Asst. Engr., Bureau of Design, 

Public Works Dept., City Hall, Richmond, Va. 
WinsLow, Ear H. . : : . 135 N. Charter St., Madison, Wis. 


Wyner, Henry Il. . : : . 291 Brookline Ave., Brookline, Mass. 
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LIBRARY NOTES 


RECENT ADDITIONS TO THE LIBRARY 
U. S. Government Reports 
Financial Statistics of Cities having a population of over 
30,000. 1922. 
Statistics of Railways in United States. 1922. 1909 and 
1910. 
U.S. G. S. Water Supply Paper, No. 514. 


State Reports 


Massachusetts Metropolitan District Commission, 4th 
annual report. . 1923. 


Municipal Reports 
Brockton, Mass. Annual Report Sewerage Commission. 
1923. 
Brockton, Mass. Annual Report Board of Survey. 1923. 
Brockton, Mass. Annual Report City Engineer. 1923. 


Erie, Pa. Annual Report Commissioners of Water Works. 
1923. 


New York, N. Y. Annual Report Board of Water Supply. 
1923. 


New Orleans, La. Annual Report Sewerage and Water 
Board. 1923. 


Miscellaneous 

American Society of Heating and Ventilating Guide. 1924— 
25: 

Coal Manual. F. R. Wadleigh. 

Management’s Handbook. L. P. Alford, Editor-in-chief. 


Marine Piling Investigations. National Research Council. 
Who's Who in America. 1924-25. 


LIBRARY COMMITTEE. 
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Rockport Granite is the ONE material of PERMANENCY. 


A combination of Quality and Low Price is offered in Rockport 
Granite, full details of which will be supplied upon request. Write. 


ROCKPORT GRANITE CO. - Rockport, Mass. 


Cc. HARRY ROGERS, Treas. and Gen’l Mgr. 


Branch Offices 
Boston, New York City, Chicago, Detroit, Cleveland and Philadelphia 
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Holbrook, Cabot & Rollins Corp’n 


CONTRACTORS 


Heavy Masonry and Concrete Construction 
Deep Foundations 


6 BEACON STREET BOSTON, MASS. 


52 Vanderbilt Avenue 
New York, N. Y. 


J. W. ROLLINS, President 
A. P. HOOVER, Vice-President 
W. S. PATTEN, Treasurer 


FOUNDATIONS 
ENGINEERS AND CONTRACTORS 


Chas. KR. Gow Company 
457 Park Square Building 
Boston 


NEW ENGLAND AGENTS 


Raymond Concrete Pile Company 


GOW CAISSONS 
RAYMOND CONCRETE PILES 
SOIL TEST BORINGS 


1440 CepaR St., NEW YorRK City 111 W. MUNROE ST., CHICAGO 
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Rowe Contracting Company 
GENERAL CONTRACTORS 
Broken Stone, Asphalt Paving and Mastic 


BOSTON QUARRY 
Sentre St., W. Roxbury 


MALDEN QUARRY 
Salem Street 


BOSTON 48, MASS. 


Tel. Parkway 2230 Tel. Malden 1510 & 0483 


WARREN FOUNDRY and PIPE Co. 


(FORMERLY WARREN FOUNDRY AND MACHINE COMPANY) 
MANUFACTURERS OF 


Cast Iron Gas and Water Pipe 
FLANGE PIPE SPECIAL CASTINGS 


201 Devonshire St., SALES Il Broadway, 
BOSTON, MASS. OFFICES NEW YORK 


PERRIN, SEAMANS & CO, 


Machinery, Tools and Supplies 


FOR 
Construction Work 


57 OLIVER STREET, BOSTON 


U. HOLZER, Inc. 
BOOK - BINDER 


333 Wasuincron St., Orrosire Mixx Sr., or 24 Province Sr. 


ESTABLISHED 1870. 
ll kinds of Books bound and repaired. Main Shop 
[aps and Charts mounted. 
‘ortfolios, Scrap Books, Blank Books, ete., made to order, at ; 
lettering in Gold; Paper-Splitting; Inlaying; etc. Hyde Park 
hotographs Mounted on Card or Paper without Cockling. 
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EASTERN BRIDCE @ & 


2 2 STRUCTURAL CO. 


Worcester, Massachusetts, 


For Prices on all Classes of 


STEEL AND IRON WORK. 


WE DESIGN AND MANUFACTURE 


ROOF TRUSSES, GIRDERS, COLUMNS, STAIRS 
AND FIRE ESCAPES FOR BUILDINGS .... 


| FOOT BRIDGES, HIGHWAY BRIDGES, RAILROAD BRIDGES 


We Carry a Large Stock of 
I-BEAMS, PLATES AND ANGLES 


Can Make Quick Deliveries. 3 Q Send in Your Inquiries. 


THE EXTREME HIGH QUALITY OF 


PENNSYLVANIA PORTLAND CEMEN’ 


MAKES ITS USE ESSENTIAL WHERE 
WORK OF THE HIGHEST CLASS IS DESIRED 


PENNSYLVANIA CEMENT CO. 


NEW YORK OFFICE BOSTON OFFICE 
131 East 46th St. 161 Devonshire Si 


WALDO BROS. AND BOND COMPANY 
Building Material and 


Construction Equipment 


181 CONGRESS STREET, BOSTON, MASS. 
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CONANT MACHINE CO. |............... .. 2 
commensal (SCIENTIFIC BOOKS 


x AND PERIODICALS 


SPROCKETS 


dh sucxers |THE OLD CORNER BOOK STORE 


ya 
Kes 


TAN ~ | 


‘ MH} a 
Con- Ves PS Ne 47 te 50 Bromiie t 
cord -“ te NAY. B/ ¥ Concord Jct., eo 
109-J ns Mies BOSTON, MASS. 
CONANT GRAVEL LOADER mines 
PORTER W. DORR TELEPHONE 
MANAGER MAIN 0283 


THE ELECTRIC BLUE PRINT CO. 


36 BROMFIELD STREET = 
BOSTON, MASS. H. P. J. EARNSHAW 


99 CHAUNCY STREET 
BLUE, BLACK 
at PernsiNd PHOTOSTAT BOSTON 
ON PAPER OR LINEN PRINTS Rentals with Expert Operators a Specialty 
JOHN E. PALMER 
JOHN G. HALL & CO. Contracting Engineer 


Contractor for Sewers, Water Works, 
Concrete Bridges, Concrete 
Foundations, etc. 


—P f i i N = Room 1012, Old South Building 
Boston, Mass. 


Telephone, Fort Hill 1731 


ABBOTT-McKAY CORPORATION) B. F. SMITH & CO., INC. 


21 PEARL STREET, BOSTON, MASS. ee RN 


° ngineers and Contractors 
Surveying Instruments Eng e 
ARTESIAN AND DRIVEN WELLS 


114 STATE STREET, BOSTON 


REPAIRING FOUNDATION BORINGS 
BLUE AND BLACK PRINTS 79 MILK STREET 
Drawing Materials BOSTON, MASS. 


RIDEOUT, CHANDLER & JOYCE) New England Foundation Co., Inc. 


Engineers and Piping Contractors Engincerngvand. Construction 


178 HIGH STREET - BOSTON, MASS. Simplex Concrete Piles 
Caissons — Difficult Foundations 


Steam Specialties, Engineers’ Supplies 
120 TREMONT STREET BOSTON, MASS. 


Piping of All Kinds Furnished or Erected 


Roy H. BEATTIE|COLEMAN BROS., Inc. 


JOHN F. COLEMAN, Pres. and Treas. 
Harbor Improvements 
Divers :: Lighters __| General Contractors and Builders 
Main Office 
10 PURCHASE STREET 245 STATE STREET, BOSTON 
FALL RIVER, MASS. Brewer Building CONGRESS 6886 
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Assoriated Architerts Printing & Supply Co. 
NEW LOCATION BETTER AND LARGER QUARTERS 
25 Pearl Street, Boston 


BLUE, BLACK AND VANDYKE PRINTS 
GELITHO REPRODUCTIONS 
SUPPLIES 


Telephones, Main 8482 and 8483, Connecting All Departments 


WRIGHT & POTTER 
PRINTING COMPANY 


COMMERCIAL PRINTERS 
32 Derne Street, - - Boston, Mass. 


THIS entire building devoted to 
all kinds of Book, Job and 
Catalog Printing and Binding 


Tel. Haymarket 2000+2001:2002 


Bay State Dredging & Contracting Co. 


CONTRACTORS 


River and Harbor Improvements, 
Sea Walls, Breakwaters, Heavy 
Masonry Construction. 


62 Condor Street, East Boston, Mass. 


JAMES E. CASHMAN, Treas. 
GORHAM H. WHITNEY, Prest. DAVID J. WHITE, Gen. Mér. 
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T. Stuart & Son Company 


General Contrartors 


CES 


NEWTON, MASSACHUSETTS 


THE CRANDALL ENGINEERING COMPANY 


CONSULTING AND 
CONSTRUCTING ENGINEERS 


DESIGN of Floating, Basin, and Railway Dry Docks, 
Wharves, Piers, Bridges, etc. 


CONSTRUCTION of these and other Engineering 


Structures 


102 BORDER STREET 
EAST BOSTON, MASS, 
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Supplies for Engineers 


“from stake tack to transit” 
“from thumb tack to blue print” 


A complete line of field and office equipment 
and supplies 


We make a specialty of repairing Surveying 
Instruments 


Send for Catalogue 


B. L. MAKEPEACE Ine. 


387 WASHINGTON ST. 
394 BOYLSTON ST. 


BOSTON, MASSACHUSETTS 


THE Peer | STEEL 
GRD as CON- 
‘\s- So CRET 
Yt AND 


~ 


GRID FLAT SLAB CORPORATION 
568 COLUMBIA ROAD 
BOSTON 25, MASS. 
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WHEN YOU DECIDE ON 


GRANITDTTE 


FOR 
CURBING OR PAVING 


YOU SETTLE THE PROBLEM 


FOREVER 


GRANITE PAVING BLOCK MANUFACTURERS’ 


ASSOCIATION OF THE U.S., INC, 


31 STATE STREET, BOSTON 
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| Draiting Roos Supplies © 


Complete Equipments 
for 
Architects, Engineers and Contractors 
DRAWING TABLES DRAWING INSTRUMENTS 
DRAFTING PAPERS INKS AND COLORS 
TRACING PAPER TRACING CLOTH 


Manufacturing Blue Printers 
Blue Print Papers and Cloths 


Prompt service on Photostat Prints and Blue Prints 
Consult us on your Photostat reproductions 


SPAULDING-MOSS CO. 


42 FRANKLIN Sr. Z a: Boston, MAss. 


THE BOSTON BRIDGE WORKS, INC. 


ESTABLISHED 1876 


47 WINTER STREET BOSTON, MASS. 


STEEL BUILDINGS AND BRIDGES 


- 


GEO. A. BLAIR L. L. STREET W. O. WELLINGTO! 


ISAAC BLAIR & CO., Inc., General Contractors 
Shoring and Moving Buildings a Specialty 
433 Harrison Avenue, BOSTON 
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LEIGHTON-MITCHELL Co. GIANT 


BUILDERS PORTLAND CEMENT 
A Standard Brand since 1883 
99 CHAUNCY STREET RELIABILITY - - UNIFORMITY - - SERVICE 
BOSTON GIANT PORTLAND CEMENT CoO. 
PHILADELPHIA NEW YORK BOSTON NORFOLK 


TEL. BEACH J 777° a 
lz771 CONCRETE FOR PERMANENCE": 


A BUSINESS CARD in this Journal shows 
your interest in the Society and your 
appreciation of the patronage of its members 


THE SCULLY COMPANY 


Industrial Construction 
Sand and Gravel 
118 FIRST STREET CAMBRIDGE, MASS. 


Boston insulated Wires Cable Co 


CANADIAN FACTORY 


BOSTON INSULATED WIRE 


MAIN OFFICE & FACTORY 
& CABLE CO., LTD. 


DORCHESTER DISTRICT 
BOSTON 25, MAss. 


HAMILTON, ONTARIO 
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STONE & WEBSTER 


Incorporated 


DESIGN steam power stations, hydro- 
electric developments, trans- 
mission lines, city and interurban 
railways, gas and chemical plants, 
industrial plants, warehouses and 
buildings. 


CONSTRUCT either from their own designs 
or from designs of other engineers 
or architects. 


MANAGE public utility and industrial com- 
panies. 


REPORT on going concerns, proposed 
extensions and new projects. 


FINANCE industrial and public utility 
properties and conduct an invest- 
ment banking business. 


NEW YORK BOSTON CHICAGO 
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STANDARD REFINED MEXICAN ASPHALTS 


(SOCONY Brands) 


Furnished of required penetration and 
specifications for construction of Asphalt 
Macadam and Asphalt Concrete Roads, 
and for Sheet Asphalt, Asphalt Joint 
Filler and Bridge Asphalt. 


Standard Macadam Asphalt Binder for penetration applied. by 
SOCONY Asphalt Sprayers under pressure, at 
suitable temperature 


QUOTATICNS AND SPECIFICATIONS FURNISHED ON REQUEST 


STANDARD OIL CO. OF NEW YORK 


NEW ENGLAND DEPARTMENT 
Park Sq. Building, 31 St. James Ave., Boston, Mass. 


CONTRACTORS 


Why not place a card in this 
JOURNAL? 


For advertising rates apply to the Editor 


715 TREMONT TEMPLE, 
BOSTON, MASS. 
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LIBRARY AND MEETING PRIVILEGES ARE EXCHANGED WITH 
THE FOLLOWING ORGANIZATIONS: 


American Institute of Electrical Engineers, 33 West 39th St., New York. 


American Institute of Mining and Metallurgical Engineers, 29 West 
39th Street, New York. 


American Society of Civil Engineers, 33 West 39th Street, New Yorks 
American Society of Mechanical Engineers, 29 West 39th St., New York. » 
Brooklyn Engineers’ Club, 117 Remsen Street, Brooklyn, N. Y. 
Cleveland Engizeering Society, Hotel Winton, Cleveland, Ohio. - 


Detroit Engineering Society, Detroit Board of Commerce Building. 
Detroit, Mich, 


Engineering Association of Nashville, Chamber of Commerce Bld, 
‘Nashville, Tenn. 


Engineering Institute of Canada, 176 Mansfield St., Montreal, Canetan 


Engineers’ Club of Baltimore, So. East cor. Light and Tt or 
Baltimore, Md. 4 


Engineers’ Club of Dayton, cor. Monument Avenue and Jefferson 
Street, Dayton, Ohio. 


Engineers’ Club of Kansas City, Room 609, K. ©. 8. rae, 

Kansas City, Mo. 4) ' 
Engineers’ Club of Philadelphia, 1317 Spruce Street, Philadelphia, P; 
Engineers’ Club of St. Louis, 3817 Olive Street, St. Louis, Mo. { 
Engineers’ Club of Toronto, 96 King Street, West Toronto, st ‘ 
Engineers’ Society of Pennsylvania, 31 South Front St., Harrisburg, Pa. — 


Engineers’ Society of Western Pennsylvania, William —- Hotel, : 
Pittsburgh, Pa, ha 


Louisiana Engineering Society, State Museum Bldg., Jackson Square, | 
New Orleans, La. z : 


Montana Society of Engineers, Butte, Mont. . eat : 


Pacific Northwest Society of Engineers, 803 Central Bldg, ‘Seattle, 4 
Washington, Siew | 


Rochester Engineering Socisty, 181-185 Sibley Bldg., Rochester, nN. Py 
Technology Club of Syracuse, Vinney Bldg., Syracuse, Riis ae oa 
Vermont Society of Engineers, Montpelier, Vt. ~ ‘aye the ee i 
Western Society of Engineers, 1735 Mcnadnock Block, Chicago, X Ry 
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